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ACTIVITY INFORMATION PROCESSING
METHOD AND ELECTRONIC DEVICE
SUPPORTING THE SAME

CLAIM OF PRIORITY

This application claims the benefit under 35 U.S.C.
§ 119(a) of a Korean patent application filed on Aug. 13,

2015 1n the Korean Intellectual Property Office and assigned
Sertal number 10-2015-0114802, the entire disclosure of

which 1s hereby incorporated by reference.

TECHNICAL FIELD

The present disclosure relates generally to information
processing related to user activity, and more particularly to
portable electronic devices that measure and display exer-
cise activity.

BACKGROUND

Recent electronic devices provide a user function of
measuring and processing exercise information of a user.

An exercise-related user function provided by a typical
clectronic device requires a user to mput commands 1ndi-
cating a start and an end of an exercise, but certain users may
find this task frustrating. Moreover, there 1s often a signifi-
cant diflerence between the amount of exercise measured by
the device and the amount of exercise percerved by the user.

SUMMARY

An aspect of the present disclosure i1s to provide an
activity information processing method for minimizing a
difference between an activity actually sensed by a user and
information provided by an electronic device by means of
adaptive processing or weight-based processing of exercise-
related information, and an electronic device supporting the
same.

Another aspect of the present disclosure 1s to provide an
activity information processing method for providing a user
interface for enabling a user to easily and intuitively under-
stand information on a user’s activity state, and an electronic
device supporting the same.

In accordance with an aspect of the present disclosure, an
clectronic device may include a housing, a sensor included
in the housing and configured to sense a movement of the
clectronic device, and a processor electrically connected to
the sensor. A memory may store instructions that, when
executed by the processor, cause the processor to receive,
from the sensor during a first time period, first sensing data
indicating occurrence of a first activity of a user of the
clectronic device. The processor may receive, from the
sensor during a second time period, second sensing data
indicating occurrence of a second activity of the user. The
processor may output information indicating that the first
activity, but not the second activity, has occurred throughout
a third time period encompassing the first and second time
periods, if the processor determines that the first activity was
the most prevalent activity throughout the third time period.

In accordance with another aspect of the present disclo-
sure, an analogous activity information processing method 1s
provided.

In another aspect, an electronic device may include a
sensor that senses a movement of the electronic device. A
processor may determine types of activity states of specified
unit times, and determine a specific activity state as a
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representative activity state of a specified time range based
on distribution of the activity states of the specified unit
times. The processor may output information corresponding
to a determined representative activity state. Short bursts of
secondary activity which occur during the specified time
range may be omitted in the output information. As a result,
a more mtuitive display of activity information may be
provided.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram illustrating an example of an elec-
tronic device operating environment according to an
embodiment of the present disclosure.

FIG. 2 1s a diagram 1llustrating an example of a configu-
ration of an electronic device according to an embodiment of

the present disclosure.
FIG. 3 1s a diagram 1illustrating an example of a configu-

ration of a sensor hub according to an embodiment of the
present disclosure.

FIG. 4 1s a diagram 1illustrating an example of an activity
information processing method according to an embodiment
of the present disclosure.

FIG. SA 1s a graph 1llustrating division of activity states
ol sensor information according to an embodiment of the
present disclosure.

FIG. 5B 1s a graph 1llustrating another example of division
of activity states of sensor information according to an
embodiment of the present disclosure.

FIG. 6 1s a diagram 1llustrating an example of a session
processing method according to an embodiment of the
present disclosure.

FIG. 7 1s a diagram 1llustrating an example of a screen
interface related to activity mformation displaying accord-
ing to an embodiment of the present disclosure.

FIG. 8 1s a diagram 1illustrating an activity state change
according to an embodiment of the present disclosure.

FIG. 9A 1s a diagram 1llustrating an example of a screen
interface related to various activity states according to an
embodiment of the present disclosure.

FIG. 9B 1s a diagram illustrating an example of a screen
interface related to various activity states according to an
embodiment of the present disclosure.

FIG. 9C 1s a diagram 1illustrating an example of a screen
interface related to output of activity stated display infor-
mation according to an embodiment of the present disclo-
sure.

FIG. 10 1s a diagram 1illustrating an example of a screen
interface related to an activity state history according to an
embodiment of the present disclosure.

FIG. 11 1s a diagram illustrating a display of a represen-
tative activity state according to an embodiment of the
present disclosure.

FIG. 12 1s a diagram 1illustrating session integration
according to an embodiment of the present disclosure.

FIG. 13 1s a diagram illustrating an electronic device
operating environment according to an embodiment of the
present disclosure.

FIG. 14 1s a block diagram illustrating an electronic
device according to various embodiments of the present
disclosure.

FIG. 15 1s a block diagram illustrating a program module
according to various embodiments of the present disclosure.

DETAILED DESCRIPTION

Herematter, various embodiments of the present disclo-
sure will be described 1n detail with reference to the accom-
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panying drawings. However, 1t should be understood that the
present disclosure 1s not limited to specific embodiments,
but rather includes various modifications, equivalents and/or
alternatives of the embodiments of the present disclosure.
Regarding description of the drawings, like reference
numerals may refer to like elements.

The term “have”, “may have”, “include”, “may include”
or “comprise” used herein indicates the existence of a
corresponding feature (e.g., a number, a function, an opera-
tion, or an element) and does not exclude the existence of an
additional feature.

The term “A or B, “at least one of A and/or B”, or “one
or more of A and/or B” may include all possible combina-
tions of 1items listed together with the term. For example, the
term “A or B”, “at least one of A and B”, or “at least one of
A or B” may indicate all the cases of (1) including at least
one A, (2) including at least one B, and (3) including at least
one A and at least one B.

The term “first”, “second” or the like used herein may
modily various elements regardless of the order and/or
priority thereof, and 1s used only for distinguishing one
clement from another element, without limiting the ele-
ments. For example, “a first user device” and “a second user
device” may indicate different user devices regardless of the
order or priority. For example, without departing the scope
of the present disclosure, a first element may be referred to
as a second element and vice versa.

It will be understood that when a certain element (e.g., a
first element) 1s referred to as being “operatively or com-
municatively coupled with/to” or “connected to” another
clement (e.g., a second element), the certain element may be
coupled to the other element directly or via another element
(c.g., a third element). However, when a certain element
(c.g., a first element) 1s referred to as being “directly
coupled” or “directly connected” to another element (e.g., a
second element), there may be no intervening element (e.g.,
a third element) between the element and the other element.

The term “configured (or set) to” may be interchangeably
used with the term, for example, “suitable for”, “having the
capacity to”, “designed to”, “adapted to”, “made to”, or
“capable of”. The term “configured (or set) to” may not
necessarily have the meaning of “specifically designed to”.
In some cases, the term *“device configured to” may indicate
that the device “may perform” together with other devices or
components. For example, the term “processor configured
(or set) to perform A, B, and C” may represent a dedicated
processor (e.g., an embedded processor) for performing a
corresponding operation, or a generic-purpose processor
(e.g., a CPU or an application processor) for executing at
least one soltware program stored in a memory device to
perform a corresponding operation.

The terminology used herein 1s only used for describing
specific embodiments and 1s not intended to limait the scope
of other embodiments. The terms of a singular form may
include plural forms unless otherwise specified. The terms
used herein, including technical or scientific terms, have the
same meanings as understood by those skilled in the art.
Terms defined 1n general dictionaries, among the terms used
herein, may be interpreted as having meanings that are the
same as or similar to contextual meanings defined in the
related art, and should not be interpreted in an 1dealized or
overly formal sense unless otherwise defined explicitly.
Depending on cases, even the terms defined herein should
not be such iterpreted as to exclude various embodiments
of the present disclosure.

An electronic device according to various embodiments
of the present disclosure may include at least one of a
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smartphone, a tablet personal computer (PC), a mobile
phone, a video telephone, an electronic book reader, a
desktop PC, a laptop PC, a netbook computer, a workstation,
a server, a personal digital assistant (PDA), a portable
multimedia player (PMP), a Motion Picture Experts Group
(MPEG-1 or MPEG-2) Audio Layer 3 (MP3) player, a
mobile medical device, a camera, or a wearable device.
According to various embodiments of the present disclosure,
the wearable device may include at least one of an acces-
sory-type device (e.g., a watch, a ring, a bracelet, an anklet,
a necklace, glasses, a contact lens, a head-mounted device
(HDM)), a textile- or clothing-integrated-type device (e.g.,
an electronic apparel), a body-attached-type device (e.g., a
skin pad or a tattoo), or a bio-implantable-type device (e.g.,
an 1mplantable circuit).

In some various embodiments of the present disclosure,
an electronic device may be a home appliance. The home
appliance may include at least one of, for example, a
television (TV), a digital versatile disc (DVD) player, an
audio, a refrigerator, an air conditioner, a cleaner, an oven,
a microwave oven, a washing machine, an air cleaner, a

set-top box, a home automation control panel, a security
control panel, a TV box (e.g., Samsung HomeSync™, Apple
TV or Google TVIM), a game console (e.g., Xbox™ or
PlayStation™), an electronic dictionary, an electronic key, a
camcorder, or an electronic picture frame.

In other various embodiments of the present disclosure,
an electronic device may include at least one of various
medical devices (e.g., various portable medical measure-
ment devices (e.g., a blood glucose measuring device, a
heart rate measuring device, a blood pressure measuring
device, a body temperature measuring device, or the like), a
magnetic resonance angiography (MRA), a magnetic reso-
nance i1maging (MRI), a computed tomography (CT), a
scanner, an ultrasonic device, or the like), a navigation
device, a global navigation satellite system (GNSS), an
event data recorder (EDR), a tlight data recorder (FDR), a
vehicle infotainment device, electronic equipment for ves-
sels (e.g., a navigation system, a gyrocompass, or the like),
avionics, a security device, a head unit for a vehicle, an
industrial or home robot, an automatic teller’s machine
(ATM), a point of sales (POS) of a store, or an Internet of
things device (e.g., a bulb, various sensors, an electric or gas
meter, a sprinkler, a fire alarm, a thermostat, a streetlamp, a
toaster, exercise equipment, a hot water tank, a heater, a
boiler, or the like).

According to some various embodiments of the present
disclosure, an electronic device may include at least one of
a part of furmiture or a building/structure, an electronic
board, an electronic signature receiving device, a projector,
or a measuring instrument (e.g., a water meter, an electricity
meter, a gas meter, a wave meter, or the like). In various
embodiments of the present disclosure, an electronic device
may be one or more combinations of the above-mentioned
devices. An electronic device according to some various
embodiments of the present disclosure may be a flexible
device. An electronic device according to an embodiment of
the present disclosure 1s not limited to the above-mentioned
devices, and may include new electronic devices with the
development of technology.

Heremaiter, an electronic device according to various
embodiments of the present disclosure will be described
with reference to the accompanying drawings. The term
“user” used hereimn may refer to a person who uses an
clectronic device or may refer to a device (e.g., an artificial
clectronic device) that uses an electronic device.
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FIG. 1 1s a diagram 1llustrating an example of an elec-
tronic device operating environment according to an
embodiment of the present disclosure. In this environment,
a user may be 1n an activity state (or a motion state, a
movement state, or the like) corresponding to at least one
type of activity while carrying or gripping a first electronic
device 100a and/or a second electronic device 1005. The
activity state may include, for example, a stationary state 1n
which there 1s no motion or a degree of a motion 1s equal to
or lower than a specified reference value, a walking state, a
running state, a cycle operating state, a vehicle using state,
etc.

According to an embodiment of the present disclosure,
the first electronic device 100a may collect sensor informa-
tion (or sensing data) about the activity state of the user
while being worn on the user’s, hand, wrist, foot, ankle,
neck, face, waist, or the like. The first electronic device 100a
may determine whether an activity (or movement or motion)
state change of at least a specified magnitude occurs on any
of collected data points of the sensor information. If sensor
information corresponding to occurrence of activity having
a magnitude above a threshold and occurring for at least a
specified time range (e.g., 5 minutes, 10 minutes, 20 min-
utes, or the like), 1s collected, the first electronic device 100a
may perform activity classification (e.g., classifying the
types of the activity state into a stationary state, a walking,
state, a running state, etc.) based on the collected sensor
information. The first electronic device 100a may periorm
the activity state classification using a specified unit time
(e.g., 30 seconds, 1 minute, 2 minutes, or the like) with
respect to activity state periods. For example, the first
clectronic device 100a may determine a first type of activity
state that 1s most prevalent among different types of activity
states of specified unit times as a representative activity state
of a corresponding time range. The first electronic device
100a may output the determined representative activity state
as display information, audio information, vibration infor-
mation, and/or or lamp information. The specified time
range may be the sum of a default time range (e.g., 10
minutes) and an additional time range (e.g., 5 minutes) until
which an activity state continues.

In various embodiments, the first electronic device 100a
may collect pieces of sensor information for each session in
response to arrival of a certain period or occurrence of a
specified event (e.g., an event of changing a state of a
processor from a sleep state to an awakened state, an event
of turning on a display, an event of receiving an external
iput (e.g., a message, etc.), or the like). In an embodiment,
the session mformation (or session) may include pieces of
information divided based on a time at which an activity
state 1s changed within a specified time range. The session
information may include pieces of information obtained
based on a time at which the specified event occurs or the
certain period arrives. The first electronic device 100a may
detect activity state changes based on a result of analysis on
pieces of the session information, and may output informa-
tion on changed activity states. In various embodiments, the
first electronic device 100¢ may handle integration of col-
lected session information with adjacent other session infor-
mation according to a size of the collected session informa-
tion. During a process of integrating session information, the
first electronic device 100a may determine the most preva-
lent activity during the time period as being a representative
activity for that period. That 1s, first device 100a may
determine an activity state of session information having a
relatively large amount (e.g., a relatively long time) of
information as a representative activity state. The first elec-
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tronic device 100a may output display information corre-
sponding to the determined activity state. Based on this
information, the first electronic device 100q may enable the
user to intuitively understand the activity state thereol and
recognize a situation with ease by virtue of simplified
information.

The second electronic device 1006 may collect sensor
information while being gripped by the user, or may be
mounted on or accommodated 1n a specific location (e.g., a
certain part of a pedal or a wheel of a cycle, a bag, a pocket
of clothes, etc.). The type of the second electronic device
10056 may be the same as or similar to the type of the first
clectronic device 100aq. The second electronic device 1005
may be implemented as a portable electronic device. The
portable electronic device may be implemented as, for
example, a mobile phone, a smartphone, a tablet PC, a
personal digital assistant (PDA), an enterprise digital assis-
tant (EDA), a digital still camera, a digital video camera, a
portable multimedia player (PMP), a personal navigation
device or portable navigation device (PND), a handheld
game console, a mobile Internet device (MID), an Internet
tablet, an e-book, or the like.

The second electronic device 1006 may analyze sensor
information according to an activity state independently
from or 1n cooperation with the first electronic device 100aq,
and may output a result of analysis. During this process, 1f
sensor information corresponding to an activity which has a
specified magnitude or more and a specified time range or
longer, 1s collected, the second electronic device 1005 may
divide the activity state of the time range by a unit time. The
second electronic device 1006 may determine divided activ-
ity states of unit times based on sensor information for each
unit time (e.g., determine according to what activity state—a
stationary state, a walking state, a running state, a cycle
operating state, a vehicle using state, etc.—corresponds to
the sensor information for each unit time). The second
clectronic device 10056 may gather results of determination,
and may determine an activity state that 1s the most prevalent
during the relevant period, i.e., activity state having a
relatively high frequency (or an activity state having a
relatively high weight) as a representative activity state. The
second electronic device 1005 may output representative
activity state information as display information, audio
information, vibration information, lamp information, or the
like. In various embodiments, the second electronic device
1006 may also transmit the representative activity state
information to the first electronic device 100a. The second
clectronic device 1005 may also receive the representative
activity state information from the first electronic device
100a.

In various embodiments, the second electronic device
1006 may divide continuously collected pieces of sensor
information into pieces of session mformation (or sessions)
according to a specified criterion (e.g., at least one of an
activity state change, a certain period, or occurrence of an
event) 1n a manner similar to that described above with
respect to the first electronic device 100a. The second
clectronic device 1005 may integrate divided sessions, may
generate a new session, may generate a new temporary
session, or may integrate temporary sessions based on a
magnitude (e.g., a time length), continuity of the divided
sessions, etc. The temporary session may include, for
example, a session having a specified time length or shorter
(e.g., having an activity duration time of 10 seconds or 20
seconds). The second electronic device 1005 may determine
an activity state based on sessions, and may output infor-
mation (e.g., at least one of display information, audio
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information, vibration information, or lamp information)
corresponding to a determined activity state.

FIG. 2 1s a diagram 1llustrating an example of a configu-
ration of an electronic device according to an embodiment of
the present disclosure. An electronic device 100 (e.g., at
least one of the first electronic device 100a or the second
clectronic device 1005) may include a bus 110, a processor
120, a memory 130, a sensor 140, an mput/output interface
150, a display 160, and a commumnication interface 170.
According to various embodiments of the present disclosure,
the electronic device 100 may further include a sensor hub
180.

The electronic device 100 may collect sensor information
corresponding to an activity state of a user using the sensor
140, and may determine user’s activity states of umit times
for a time range of collected sensor information. The elec-
tronic device 100 may determine at least one of the user’s
activity states of the unit times as a representative activity
state according to a specified condition. The electronic
device 100 may output information corresponding to a
determined representative activity state. The electronic
device 100 may exclude other temporary activity states (e.g.,
a state 1n which the user temporarily walks or pauses during
a runmng activity state) which may occur 1 a specific
activity state by providing the representative activity state,
so as to minimize a user’s sense of discrepancy when
viewing subsequently displayed information with respect to
a specific continuous activity state. Thus, even though short
bursts of secondary activity may be intermingled with a
main activity over a given timeiframe, information repre-
senting just the main activity may be displayed as a repre-
sentative activity for that timeframe.

The bus 110, for example, may support a signal transier
system for the elements of the electronic device 100. For
example, the processor 120 may transier a control signal to
the sensor 140 via the bus 110, and sensor information of the
sensor 140 may be transferred to the processor 120 via the
bus 110. The processor 120 may transier, to at least one of
the iput/output interface 150 or the display 160, specified
information to be output, via the bus 110.

The processor 120 may control overall operation of the
clectronic device 100. According to an embodiment of the
present disclosure, the processor 120 may be implemented
with an integrated circuit, a system on chip, or a mobile AP.
The processor 120 may determine an activity state based on
sensor information collected by the specified sensor 140
(e.g., an acceleration sensor, a passometer, a pedometer, or
the like). In the case where a specified activity state (e.g.,
walking, running, or cycling), among determined activity
states, 15 maintained for at least a specified time, the pro-
cessor 120 may perform an integration process with respect
to activity states.

According to an embodiment of the present disclosure, 1n
the case where sensor information corresponding to at least
one specilied activity state (e.g., walking, running, or the
like) occurs (e.g., occurrence of a session of a specified
range) for at least 10 minutes (e.g., 13 minutes), the pro-
cessor 120 may analyze divided units of the sensor infor-
mation by a certain umt time (e.g., 1 minute). The processor
120 may determine what activity state 1s indicated by a
user’s activity state of each unit time. The processor 120
may determine an activity state which occurs relatively
frequently among all activity states of unit times as a
representative activity state. For example, if sensor infor-
mation having a length of 13 minutes 1s collected, the
processor 120 may analyze an activity state for each minute
so that the processor 120 may determine a walking activity
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state as a representative activity state of the 13-minute
sensor mformation in the case where there are 11 values
indicating a walking activity state and there are two values
indicating a running activity state. The processor 120 may
output information corresponding to a determined represen-
tative activity state.

In various embodiments, in the case where sensor infor-
mation corresponding to at least one specified activity state
(e.g., walking, running, or the like) occurs at least for a
specified time range (e.g., about 10 minutes), the processor
120 may divide pieces of sensor immformation, which have
occurred, by a session unit (e.g., an activity state unit). The
processor 120 may determine an activity state which has a
relatively large amount of activity (e.g., a traveled distance,
consumed calories, or the like) among all activity states of
unit sessions as a representative activity state. For example,
if sensor mformation is collected, the processor 120 may
analyze an activity state, and may determine a running
activity state as a representative activity state of 13-minute
sensor information 1n the case where a traveled distance 1s
about 500 m 1 a walking activity state and a traveled
distance 1s about 2 km in the running activity state. The
processor 120 may output information corresponding to a
determined representative activity state.

In various embodiments, the processor may perform
session division based on sensor information obtained in real
time. For example, the processor 120 may group pieces of
sensor 1nformation obtained at a specified period (e.g., 20
minutes) as one session, or may divide a plurality of activity
states (e.g., a stationary state, a walking state, a running
state, etc.) within a specified period by a session. Alterna-
tively, the processor 120 may divide pieces of sensor nfor-
mation 1nto a previous session and a current session based on
occurrence of a specified event (e.g., an event of turning on
the display 160, occurrence of an external input, occurrence
ol an mformation request from a specific application, etc.).
The processor 120 may determine a session having a smaller
s1ze than a specified size as a temporary session, and may
integrate the temporary session with another temporary
session, or, according to whether a previously stored tem-
porary session exists, may store the temporary session as a
new temporary session or may integrate the temporary
session with the previously stored temporary session. Dur-
ing an 1tegration process, the processor 120 may determine
an activity state of a session having a relatively long time
range (or relatively long traveled distance) as a representa-
tive activity state, and may output information based on the
representative activity state.

The memory 130 may store at least one program related
to operation of the electronic device 100 and data related to
operation of a program. According to an embodiment of the
present disclosure, the memory 130 may store an operating
system of the electronic device 100. The memory 130 may
store an activity state handling program. The activity state
handling program may store an instruction set (or a program,
a routine, a class, or the like) for monitoring whether sensor
information corresponding to an activity state having a
higher magnitude than a specified magmtude (e.g., an activ-
ity state of movement at a higher speed than a walk speed)
occurs for at least a specified time range, an mstruction set
for dividing pieces of sensor information which have
occurred for at least a specified time range by a unit time, an
instruction set for determining an activity state of each unit
time, an instruction set for determining an activity state
which relatively frequently occurs as a representative activ-
ity state of at least the specified time range by integrating the
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activity states of the unit times, and an instruction set for
outputting mformation corresponding to the representative
activity state.

According to various embodiments of the present disclo-
sure, the activity state handling program may include an
istruction set for dividing pieces of sensor information
obtained 1n real time by a session according to an event (e.g.,
an event occurring at a fixed period, an event of turning on
a display, an event of receiving an external mnput, an event
of recerving a request from a specified application, etc.), an
instruction set for handling integration of temporary sessions
according to sizes of divided sessions, and an instruction set
for handling integration of normal sessions according to the
session sizes. The integration handling instruction set may
include an 1instruction subset for dividing a session (a
temporary session or a normal session) by a unit time (or a
unit distance) and determining activity states of divided unit
sessions and an instruction subset for determining a repre-
sentative activity state of a corresponding session according
to relative Irequencies of the activity states of the unit
SESS101S.

The sensor 140 may include at least one sensor module
capable of collecting sensor information according to a
user’s activity state. For example, the sensor 140 may
include an acceleration sensor, a location information col-
lecting sensor, etc. Furthermore, the sensor 140 may include
a passometer, a pedometer, etc. Sensor information collected
by the sensor 140 may be used to classily activity states into
a stationary state, walking, running, cycling, using a vehicle,
etc. according to the number of steps per unit time, a traveled
distance per unit time, or according to whether a specified
pattern 1s detected. The sensor 140 may also collect sensor
information indicating whether the electronic device 100 1s
worn, and may transier the sensor information to the pro-
cessor 120.

The mput/output interface 150 may serve to transier an
instruction or data input from a user or another external
device to another element(s) of the electronic device 100.
Furthermore, the mput/output (I/O) mterface 150 may out-
put an instruction or data received from another element(s)
ol the electronic device 100 to the user or another external
device. I/O 150 may include, for example, at least one
physical button or touch button or a touchpad or a touch
screen. Furthermore, I/O nterface 150 may include a means
for mput by an electronic pen or the like. Moreover, 1/O
interface 150 may 1include an audio collecting device
capable of collecting audio signals. I/O interface 150 may
output, to an audio device, audio information corresponding
to a representative activity state. 1/O interface 150 may
output vibration information, lamp flickering information, or
the like corresponding to a representative activity state via a
vibration device, a lamp, or the like.

The display 160 may be implemented with a thin-film
transistor liquid crystal display (TFT-LCD) panel, a light
emitting diode (LED) panel, an organic LED (OLED) panel,
an active matrix OLED (AMOLED) panel, a flexible panel,
or the like. The display 160 may output an execution screen
according to execution of a specified application. For
example, 1 sensor information corresponding to a specified
activity state 1s collected for at least a specified time range
while the display 160 1s turned off, the display 160 may be
temporarily turned on and then may output information
corresponding to a change of an activity state. According to
various embodiments of the present disclosure, the display
160 may output information corresponding to activity state
changes accumulated 1n units of a certain time period (e.g.,
one day, three days, one week, one month, three month, six
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months, one year, etc.). The display 160 may be automati-
cally turned off if a specified time elapses after the infor-
mation 1s output.

The communication interface 170 may establish a com-
munication channel related to a communication function of
the electronic device 100. According to an embodiment of
the present disclosure, the electronic device 100 may receive
sensor information from an external electronic device (e.g.,
the second electronic device 1005 or the first electronic
device 100q). The communication mterface 170 may trans-
fer received sensor information to the processor 120.
Accordingly, the processor 120 may output an activity state
change and representative activity state information for the
received sensor mformation. Communication interface 170

may transmit sensor information collected by the sensor 140

to an external electronic device (e.g., from the first electronic
device 100a to the second electronic device 1005 or vice
versa) 1n response to control by the processor 120. Com-
munication interface 170 may transmit or receive, to or from
an external electronic device, activity state change informa-
tion or representative activity state information. In this case,
the processor 120 may perform an information output func-
tion corresponding to received activity state change infor-
mation or representative activity state mformation.

The sensor hub 180 may serve to process activity infor-
mation 1n response to control by the processor 120 or while
the processor 120 1s 1n an 1dle period. The idle period, 1n
which the processor 120 1s operated at a specified rate or
lower, may include a period in which the processor 120 1s
driven with low power or a period i which a specified
number or less of processes are performed.

Sensor hub 180 may temporarily store sensor information
collected by the sensor 140. The sensor hub 180 may store
sensor information while the processor 120 1s 1n an idle
state, and 1f stored sensor information has a certain size or
larger, the sensor hub 180 may wake up the processor 120
and may transfer corresponding sensor mmformation to the
processor 120. According to various embodiments of the
present disclosure, 1n the case where sensor information
corresponding to a specific activity state (e.g., a stationary
state or a vehicle using state) 1s maintained for a certain time,
the sensor hub 180 may perform information compression.
For example, the sensor hub 180 may only collect a start
time and an end time of a stationary state and the type (e.g.,
a stationary state or a vehicle using state) for a correspond-
ing time range, and may simplify information for specified
unit times as information for a time between a start and an
end. Alternatively, the sensor hub 180 may only collect one
activity state (e.g., a vehicle using state) for a period
between a start time and an end time or a distance between
a start and an end without collecting activity state informa-
tion for each specified unit time, thereby simplifying an
information collecting operation.

Sensor hub 180 may transier, to the processor 120, sensor
information collected at a certain period. If the display 160
1s changed from a turned-ofl state to a turned-on state, the
sensor hub 180 may transier, to the processor 120, sensor
information collected until the display 160 1s changed to the
turned-on state. Upon receiving an input event (e.g., a
message) from an external electronic device or the like, the
sensor hub 180 may wake up the processor 120 and may
transier, to the processor 120, sensor information collected
until the input event 1s received. The sensor hub 180 may
transier collected sensor information to the processor 120 in
response to a request from a specified application (e.g., a
healthcare application).
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In various embodiments, i sensor information corre-
sponding to a specified activity state (e.g., walking, running,
cycling, or the like) occurs for a specified time (e.g., at least
10 minutes), the sensor hub 180 may wake up the processor
120 and may output a specified activity state alarm, or may >
output the specified activity state alarm independently from
the processor 120 (e.g., while the processor 120 1s 1n an idle
state). IT sensor hub 180 receives activity state change
information and representative activity state information
from the electronic device 100 or external electronic device,
the sensor hub 180 may output a guide message correspond-
ing to the received information to the display 160.

In other examples, electronic device 100 may not include
the sensor hub 180 and may process activity information
according to operation of the processor 120. Alternatively,
the electronic device 100 may process activity information
based on the sensor hub 180 while the processor 120 1s 1n an
idle period, and may transfer sensor information to the
processor 120 when the processor 120 1s active. In various 20
embodiments, sensor hub 180 may be implemented as a
dedicated processor for processing activity information.

FIG. 3 1s a block diagram illustrating an example of a
configuration of a processor or sensor hub according to an
embodiment of the present disclosure. In this example, 25
processor 120 (or the sensor hub 180) may include a sensor

information collecting module 121, an activity information
processing module 123, and an information output handling
module 125.

The sensor information collecting module 121 may col- 30
lect sensor information by activating the sensor 140. Sensor
information collecting module 121 may activate the sensor
140 11 the electromic device 100 1s worn, or may deactivate
the sensor 140 11 the electronic 113 device 100 1s not worn.
The sensor information collecting module 121, for example, 35
may transfer acceleration sensor information, location sen-
sor information, step number information, walked distance
information, etc. to the activity information processing mod-
ule 123. Sensor information collecting module 121 may also
transier, to the activity information processing module 123, 40
sensor information including information on the number of
steps per unit time (e.g., 1 second or 1 minute) and infor-
mation on a walked distance per unit time (e.g., 1 second or
1 minute). Sensor information collecting module 121 may
receive sensor information from an external electronic 45
device via the communication interface 170. The sensor
information collecting module 121 may transfer, to the
activity information processing module 123, the sensor
information received from the external electronic device.

The activity information processing module 123 may 50
perform activity state classification based on sensor infor-
mation transferred from the sensor information collecting
module 121. For example, if the activity information pro-
cessing module 123 receives sensor information, the activity
information processing module 123 may determine whether 55
sensor information having a value equal to or larger than that
of a specified magnitude or movement (e.g., a speed or
distance) occurs for at least a specified time. When sensor
information having a value equal to or smaller than that of
a specified movement 1s received, the activity mformation 60
processing module 123 may not perform time counting.
When sensor mformation having a value equal to or larger
than that of a specified movement 1s received, the activity
information processing module 123 may accumulate a time
and may determine whether an accumulated time reaches at 65
least a specified time. If at least the specified time elapses,
the activity information processing module 123 may accu-
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mulate sensor information having a value equal to or larger
than that of a specified movement.

If collecting the sensor information having a value equal
to or larger than that of the specified movement 1s com-
pleted, the activity information processing module 123 may
perform activity state handling for sensor information of an
accumulated time. For example, the activity information
processing module 123 may divide pieces of sensor infor-
mation by a unit time, and may determine activity states of
unit times. Activity information processing module 123 may
determine an activity state as a walking activity state for
certain unit times, and may determine the activity state as a
stationary state for other certain unit times. Activity infor-
mation processing module 123 may determine the activity
state as a running activity state for certain unit times, and
may determine the activity state as a walking or stationary
state for other certain umt times. The activity information
processing module 123 may determine an activity state
corresponding to a relatively large amount of unit times as
a representative activity state of the sensor iformation of
the accumulated time. For example, in the case where an
amount of unit times determined to correspond to a walking
activity state 1s relatively larger than an amount of unit times
determined to correspond to another activity state, the activ-
ity information processing module 123 may determine a
walking activity state as a representative activity state of
received sensor information.

After sensor information having a value equal to or larger
than that of a specified movement 1s collected, the activity
information processing module 123 may accumulatively
collect sensor information having a value equal to or lower
than that of a specified movement for a specified time. In the
case where sensor information of a movement correspond-
ing to a specilied activity state (e.g., a walking state) 1s
collected, and then the activity state i1s changed (e.g.,
changed into a running state) and a changed activity state 1s
maintained for a specified time, the activity information
processing module 123 may analyze accumulated sensor
information for a previous activity state (e.g., a walking
state).

Activity mformation processing module 123 may model
sensor information characteristics of a specified range with
respect to specific activity states. For example, the activity
information processing module 123 may determine an activ-
ity state of currently collected sensor information based on
sensor information modeling for a stationary state, sensor
information modeling for a walking activity state, sensor
information modeling for a running activity state, sensor
information modeling for a cycling state, or sensor modeling
for a vehicle using state. If a current activity state (e.g., a
walking activity state) 1s changed to another activity state
(e.g., a running, stationary, cycling, or vehicle using state),
and then the other activity state 1s maintained for a specified
time, the activity information processing module 123 may
perform handling related to determination of an activity state
prior to the change (e.g., handling for determining a repre-
sentative activity state based on activity states of unit times).

Activity information processing module 123 may collect
sessions 1n response to occurrence of events, and may
provide an activity state change by processing collected
sessions. For example, the activity information processing
module 123 may collect accumulated sensor information as
session 1nformation according to at least one of a certain
period arrival event, a turn-on state change event of the
display 160, an event of recerving an external input, or an
event of receiving a request from a specified application.
Activity 1nformation processing module 123 may also
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receive session information from the sensor hub 180 in
response to occurrence of the above-mentioned events. The
activity information processing module 123 may integrate a
received session with a previous session or may treat the
received session as a new session according to a time range
s1ze of recerved session information and activity state homo-
genelty of the received session information with previous
session 1nformation. During a session integration process,
the activity information processing module 123 may deter-
mine an activity state of a session having a relatively longer
time as a representative activity state of an integrated
session. The activity information processing module 123
may transier pieces of determined activity state information
to the information output handling module 125. According
to the above-mentioned embodiments of the present disclo-
sure, the activity information processing module 123 may
divide collection of continuous sensor information by a
specified period (or 1n response to occurrence of a specified
event), and may analyze sensor information during a corre-
sponding period. In this operation, the activity information
processing module 123 may integrate pieces of sensor
information 1to one session or may generate a new session
based on an activity state of a previous time range and an
activity state and time length of currently obtained sensor
information at a division boundary region.

The information output handling module 125 may output
at least one of display information, audio information,
vibration information, or lamp information corresponding to
an activity state transierred from the activity information
processing module 123. Module 125 may output an activity
state change during a specified time (e.g., 24 hours, one
week, or one month). Module 125 may differentially output
a stationary state, an exercise activity state (e.g., walking,
running, cycling, or the like), a state 1n which the electronic
device 100 1s not worn, and a normal state including an
exercise activity of not longer than a specified time.

FIG. 4 1s a diagram 1llustrating an example of an activity
information processing method according to an embodiment
of the present disclosure. In operation 401, the electronic
device 100 (e.g., the sensor mnformation collecting module
121) may collect sensor information. In relation to this
operation, the processor 120 and the sensor 140 of the
clectronic device 100 may be activated, and sensor infor-
mation may be collected continuously or at a certain period.
Alternatively, in the case where there 1s no additional
request, the electronic device 100 may allow the processor
120 to enter an idle period, and may collect sensor infor-
mation based on the sensor hub 180.

In operation 403, the electronic device 100 (e.g., the
processor 120) may determine whether a specified activity
state occurs for at least a specified time. For example, the
clectronic device 100 may activate the sensor 140 in real
time or at a certain period, and may monitor received sensor
information so as to determine whether sensor information
equal to or larger than a specified magnitude (e.g., sensor
information according to a movement having a value equal
to or larger than that of a walking activity or a movement
having a value equal to or larger than that of a cycling
activity) 1s collected. If sensor information corresponding to
an activity equal to or larger than a specified magnitude
occurs, the electronic device 100 may determine whether
occurrence of the sensor information 1s maintained for at
least a specified time. In the case where specific sensor
information corresponding to an activity equal to or larger
than a specified magnitude 1s not maintained for at least a
specified time, the electronic device 100 may skip operation

405 or 407.

10

15

20

25

30

35

40

45

50

55

60

65

14

If the specific sensor information 1s maintained for at least
a specified time, the electronic device 100 (e.g., the activity
information processing module 123) may divide the specific
sensor 1information by a umt time, and may determine an
activity state for each unit time in operation 405. For
example, the electronic device 100 may divide the specific
sensor mnformation 1n units of minutes or seconds (e.g., 10
seconds, 20 seconds, etc.), and may determine what activity
state corresponds to sensor imformation of a corresponding,
time range. IT activity states of unit times are determined, the
clectronic device 100 may gather determined activity states
and may determine a representative activity state. Electronic
device 100 may determine an activity state having a rela-
tively high occurrence as a representative activity state. The
activity state that 1s most prevalent within a given timeframe
may be determined as the representative activity state for
that timeframe. Thus, if short bursts of a secondary activity
occur within a timeframe during which a main activity
mostly occurs, the secondary activity may be 1gnored 1n a
subsequent display of information characterizing that time-
frame.

In operation 409, the electronic device 100 (e.g., the
activity information processing module 123) may determine
whether a function end event occurs. If the function end
event does not occur, the process may return to operation
401 so that the electronic device 100 may re-perform
operation 401 and the following operations. When the
function end event occurs, the electronic device 100 may
end an activity information processing function.

In operation 403, the electronic device 100 (e.g., the
activity information processing module 123) may adaptively
handle changes of activity states. For example, the user may
walk for 13 minutes, may run 15 minutes, and then may
perform cycling for 20 minutes. Here, the electronic device
100 may divide an entire activity of the user into three
divided activity states. For example, the electronic device
100 may classily the period of 13 minutes as a first time
range, may classity the period of 15 minutes as a second
time range, and may classify the period of 20 minutes as a
third time range. The electronic device 100 may collect
activity states of each unit time with respect to each time
range, and may determine a representative activity state
based on collected activity states.

If pieces of sensor information of the first time range
collected 1n response to user’s walking are analyzed for each
unit time, the electronic device 100 may collect at least one
of unit times corresponding to a walking activity state, unit
times corresponding to a running activity state, or unit times
corresponding to a stationary state. Here, the electronic
device 100 may determine an activity state (e.g., a walking
activity state) having a relatively high frequency among
activity states of the first time range as a representative
activity state of the corresponding time range. Furthermore,
the electronic device 100 may exclude (e.g., 1gnore) unit
times of a running activity state or a stationary state included
in the first time range.

If pieces of sensor information of the second time range
collected 1n response to user’s running are analyzed for each
unit time, the electronic device 100 may collect at least one
of unit times corresponding to a running activity state, unit
times corresponding to a walking activity state, or unit times
corresponding to a stationary state. Here, the electronic
device 100 may determine an activity state (e.g., a running
activity state) having a relatively high frequency among
activity states of the second time range as a representative
activity state of the corresponding time range. A walking
activity state or a stationary state having a relatively low
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frequency may be 1gnored. Accordingly, even 1f information
for another activity state 1s collected during the second time
range, the electronic device 100 may determine a runmng,
activity state as a representative activity state of the second
time range.

In the case where entire sensor mformation according to
a user’s activity 1s received, the electronic device 100 may
divide the above-mentioned first to third time ranges accord-
ing to general sensor information characteristics exhibited 1n
cach time range. For example, the electronic device 100 may
determine a boundary between the first time range and the
second time range based on the fact that a last part of the first
time range differs in sensor information characteristics from
a beginning part of the second time range. Likewise, the
clectronic device 100 may determine a time range boundary
based on a sensor information characteristics difference
between a last part of the second time range and a beginning
part of the third time range.

In the case where the user performs a walking exercise for
at least a specified time (e.g., 10 minutes), the electronic
device 100 may determine the corresponding time range as
the first time range, and may accumulatively store the first
time range. If a sensor information characteristic (e.g., a
characteristic corresponding to a running activity state)
which differs by at least a specified value from a sensor
information characteristic (e.g., a characteristic correspond-
ing to a walking activity state) in the first time range occurs,
the electronic device 100 may differentiate an end point of
the first time range from a start point of the second time point
so as to determine a boundary between the first time range
and the second time range. In this operation, 1f the sensor
information characteristic which differs by as much as the
specified value 1s maintained for at least a specified time
(c.g., at least 1 minute, 3 minutes, or 10 minutes), the
clectronic device 100 may determine that an activity state 1s
changed. In the case where the sensor information charac-
teristic 1s changed for less than the specified time, the
clectronic device 100 may determine that an activity state 1s
temporarily changed.

FIG. SA 1s a graph illustrating division of activity states
ol sensor mformation according to an embodiment of the
present disclosure. In the graph, the X-axis may be a time
axis. The Y-axis of the graph may represent exercise rate
information obtained based on an acceleration sensor. The
clectronic device 100 may collect first sensor information
510 corresponding to a running activity state and second
sensor mnformation 520 corresponding to a walking activity
state. The first sensor information 510 may include a period
in which the first sensor information 510 1s higher than a
state change boundary value 501 (approximately 2.4 1n the
graph) and a period 503 1n which the first sensor information
510 1s lower than the state change boundary value 501.
Accordingly, 1f the first sensor information 510 1s divided by
a unit time, the electronic device 100 may collect informa-
tion corresponding to unit times corresponding to running,
activity states in the period in which the sensor information
510 1s higher than the state change boundary value 501 and
information corresponding to unit times corresponding to an
activity state (e.g., a walking activity state or stationary
state) other than a running activity state in the period 503 1n
which the sensor information 510 1s lower than the state
change boundary value 501. As an amount of the informa-
tion of the period 1n which the first sensor information 510
1s higher than the state change boundary value 301 1is
relatively large, the electronic device 100 may determine a
running activity state as a representative activity state of
collected sensor information. In other words, short burst of
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secondary activity are subsequently 1gnored in a display of
representative information for the overall time period.

As shown in FIG. SA, since the second sensor information
520 1s lower than the state change boundary value 501, the
clectronic device 100 may determine the second sensor
information 520 as sensor imnformation corresponding to a
walking activity state. As shown 1 FIG. 5A, the second
sensor information 520 may include values equal to or
higher than a certain rate and values (e.g., 504) lower than
the certain rate. The values 504 lower than the certain rate,
for example, may include sensor information corresponding
to an activity state different from that of the values equal to
or higher than the certain rate, such as a stationary state or
a slow walking state. The electronic device 100 may perform
activity state division for each unit time with respect to the
second sensor information 520, and may determine an
activity state (e.g., a walking activity state) having a rela-
tively high occurrence as a representative activity state.

In various embodiments, the state change boundary value
may be adjusted according to user information. For example,
the state change boundary value may be changed to be
higher or lower than the 1llustrated rate values (e.g., 2.4 Hz)
according to age, gender, exercise history, a life pattern, the
number of normal steps per unit time, or a normal step width
of a specific user. To this end, the electronic device 100 may
provide a user mterface (or a screen interface) for selecting
an activity information processing time. For example, the
clectronic device 100 may output, to the display 160, an item
for selecting an activity information processing time such as
from 10 a.m. to 2 or 4 p.m. or from 6 am. to 6 p.m. The
clectronic device 100 may collect sensor information for a
selected time, and may collect and output activity state
changes based on collected sensor information. The elec-
tronic device 100 may detect the number of data points equal
to or lower than a specified state change boundary value and
the number of data points lower than the specified state
change boundary value among pieces of provided sensor
information, and may determine an activity state corre-
sponding to a larger number of data points as a representa-
tive activity state.

FIG. 5B 1s a graph 1llustrating another example of division
of activity states of sensor information according to an
embodiment of the present disclosure. As shown 1n FIG. 5B,
sensor information may be displayed as a certain data flow
between a time axis and a frequency (e.g., the number of
steps per unit time) axis. The sensor information may
differentiate the types of activity states based on one or more
state change boundary values TH1 to TH4 with respect to a
certain time. For example, even 11 the electronic device 100
displays a representative activity state, the electronic device
100 may determine the type of a specific representative
detailed 1tem (e.g., an exercise type) according to a sensor
information pattern (e.g., whether a period of steps 1is
constant, the width of a step, the number of steps per unit
time, etc.). According to an embodiment of the present
disclosure, the electronic device 100 may specily a running
activity state as jogging or marathon based on the state
change boundary value TH4. For example, 1f sensor infor-
mation 536, which 1s generally or on average equal to or
higher than the state change boundary value TH4 and has a
certain flow, 1s obtained, the electronic device 100 may
determine the sensor imformation 536 as a representative
detailed 1tem corresponding to marathon (or running train-
ing, hard exercise, etc.)

According to various embodiments of the present disclo-
sure, 11 sensor information 535, which fluctuates between the
state change boundary values TH1 to TH4 and exhibits an
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irregular tlow, 1s obtained, the electronic device 100 may
determine the sensor information 535 as a representative
detailed 1tem corresponding to a specific sport such as
football, tennis, table tennis, or basketball. According to
vartous embodiments of the present disclosure, 1 sensor
information 534, which 1s generally or on average between
the state change boundary values TH3 and TH4 and exhibits
a certain tlow, 1s obtained, the electronic device 100 may
determine the sensor information 534 as a representative
detailed item corresponding to light running such as jogging.
According to various embodiments of the present disclosure,
iI sensor information 333, which 1s generally or on average
between the state change boundary values TH3 and TH2 and
exhibits a certain flow, 1s obtained, the electronic device 100
may determine the sensor information 533 as a representa-
tive detailed item corresponding to hard walking such as
race walking or tracking. According to various embodiments
of the present disclosure, 1f sensor information 332, which 1s
generally or on average between the state change boundary
values TH2 and TH1 and exhibits an irregular flow, 1s
obtained, the electronic device 100 may determine the
sensor information 532 as a representative detailed item
corresponding to light walking such as a stroll. According to
various embodiments of the present disclosure, 1 sensor
information 331, which exhlibits an information (or data)
flow that i1s generally or on average lower than THI, 1s
obtained, the electronic device 100 may determine the
sensor 1nformation 331 as a representative detailed item
corresponding to a rest, non-activity, or a stationary state. As
described above, the electronic device 100 may output
information corresponding to a representative detailed 1tem
for a representative activity state in consideration of regu-
larity (duration) of a step period, dispersion (deviation) of a
step period, temporal activity dispersion, etc.

As described above, the electronic device 100 may divide
detailed 1tems of an activity state. For example, the elec-
tronic device 100 may divide detailed items (e.g., fast
walking (race walking), slow walking, hiking, strolling, etc.)
for a walking activity state. According to various embodi-
ments of the present disclosure, the electronic device 100
may determine one of detailed items as a representative
activity state based on state change boundary values, and
may output information (e.g., at least one of a text or an
image) corresponding to the representative activity state. For
example, 1 a walking activity state 1s determined as a
representative activity state for sensor information obtained
in a specilied time range, the electronic device 100 may
re-perform evaluation on detailed items. In the case where
distribution of pieces of sensor information corresponding to
a first detailed 1tem (e.g., race walking) 1s relatively high as
a result of re-performance, the electronic device 100 may
determine the first detailed item as a representative detailed
item. During a process of outputting a representative activity
state value, the electronic device 100 may output display
information corresponding to the representative detailed
item 1n substitution for a representative activity state. Alter-
natively, the electronic device 100 may output the represen-
tative activity state value as display information correspond-
ing to a walking activity state, and may output the display
information corresponding to the representative detailed
item 1n response to an mnput event (e.g., an mput event for
selecting display information corresponding to a walking
activity state or viewing detailed information).

The above-mentioned state change boundary values may
be differently adjusted for each user information, or may
adjusted according to a user mnput. In relation to this opera-
tion, the electronic device 100 may provide a screen inter-
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face for adjusting the state change boundary values. Accord-
ing to an embodiment of the present disclosure, 11 specific
sensor information 1s collected, an 1tem for setting the state
change boundary values and a graph for the collected sensor
information may be provided. The user may touch and move
a state change boundary value to a certain position, so as to
adjust the state change boundary value for an exercise type
conceived by the user (e.g., a state change boundary value
for fast walking for each user, a state change boundary value
for jogging for each user, etc.).

According to the above-mentioned various embodiments
of the present disclosure, an electronic device may include
a housing (e.g., a case surrounding at least a part of at least
one of the above-mentioned processor, memory, bus, mput/
output interface, communication nterface, display, or sen-
sor), a sensor included in the housing and configured to
sense a movement of the electronic device, a processor
clectrically connected to the sensor, and a memory electri-
cally connected to the processor, wherein the memory may
store 1nstructions that, when executed, cause the processor to
receive, from the sensor during a first period of time, at least
one first sensing data (e.g., sensor mmformation) indicating
occurrence of a first activity (e.g., a stationary activity, a
walking activity, a running activity, operating a cycle, using
a vehicle, etc.) of a user of the electronic device, receive,
from the sensor during a second period of time, at least one
second sensing data indicating occurrence ol a second
activity (e.g., an activity different from the first activity) of
the user of the electronic device, and output information
indicating that the first activity has occurred instead of the
second activity during the second period of time at least
partially based on the first sensing data and the second
sensing data.

According to various embodiments of the present disclo-
sure, the instructions may cause the processor to output
information indicating that the first activity has occurred
during a period of time including the first period of time and
the second period of time at least partially based on the first
sensing data and the second sensing data.

According to various embodiments of the present disclo-
sure, the electronic device may further mclude a display
clectrically connected to the processor, and the instructions
may cause the processor to display, on the display, a user
interface for displaying an activity of the user, and display,
on the user iterface, occurrence of the first activity during
the second period of time based on the information.

According to various embodiments of the present disclo-
sure, the user interface may display an 1tem including a line,
a band, or a curve extending according to a time, and the
instructions may cause the processor to display occurrence
of the first activity during the first period of time and the
second period of time displayed on the item.

According to various embodiments of the present disclo-
sure, the first sensing data may be equal to or larger than a
first threshold value, and the second sensing data may be
equal to or smaller than the first threshold value.

According to various embodiments of the present disclo-
sure, the first threshold value may be variable at least
partially based on information of the user.

According to various embodiments of the present disclo-
sure, the instructions may cause the processor to receive,
from the sensor, a plurality of sensing data during a selected
period of time, determine a first number indicating a number
of data having a value equal to or larger than the first
threshold value and a second number indicating a number of
data having a value equal to or smaller than the first
threshold value among the plurality of sensing data, and




US 10,275,200 B2

19

select one of the first activity and the second activity as a
representative activity during the selected period of time at
least partially based on the determination.

According to various embodiments of the present disclo-
sure, the instructions may cause the processor to compare
the first number with the second number, and select one of
the first activity and the second activity as the representative
activity during the selected period of time at least partially
based on a result of the comparison.

According to various embodiments of the present disclo-
sure, the first activity may include a runming activity of the
user, and the second activity may include a walking activity
of the user.

According to the above-mentioned various embodiments
of the present disclosure, an electronic device according to
an embodiment of the present disclosure may include a
housing, a sensor included in the housing and configured to
sense a movement of the electronic device, a processor
clectrically connected to the sensor, and a memory electri-
cally connected to the processor, wherein the memory may
store 1nstructions that, when executed, cause the processor to
divide, when sensor information corresponding to occur-
rence of an activity having a specified magnitude or more 1s
collected during a specified time range, the collected sensor
information by a specified unit time, differentiate the types
of activity states of the specified unit times, determine a
specific activity state as a representative activity state of the
specified time range based on distribution of the activity
states of the specified unit times, and output information
corresponding to a determined representative activity state.

According to various embodiments of the present disclo-
sure, the mstructions may cause the processor to output the
time range, the representative activity state ol which has
been determined, as a certain object or a certain section on
a reference time.

According to various embodiments of the present disclo-
sure, the mstructions may cause the processor to output a
section associated with a plurality of representative activity
states, and alternately output pieces of immformation corre-
sponding to the plurality of representative activity states
when the section 1s selected.

According to various embodiments of the present disclo-
sure, the mstructions may cause the processor to output a
section associated with a plurality of representative activity
states, and output representative detailed items of the plu-
rality of representative activity states or detailed information
for the plurality of representative activity states when the
section associated with the plurality of representative activ-
ity states 1s selected.

According to various embodiments of the present disclo-
sure, the mstructions may cause the processor to determine,
when an mput event for viewing the detailed information of
the representative activity state 1s received, a representative
detailed 1tem corresponding to one type of the representative
activity state according to a pattern of sensor information
corresponding to the representative activity state, and output
information corresponding to the representative detailed
item.

According to various embodiments of the present disclo-
sure, the mstructions may cause the processor to output a
time range corresponding to the plurality of representative
activity states as one integrated activity state.

According to various embodiments of the present disclo-
sure, the istructions may cause the processor to display,
when a specific section 1s selected from among certain
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sections, at least one of an activity state type, an activity
state duration time, or an activity state start time related to
the selected section.

According to various embodiments of the present disclo-
sure, the instructions may cause the processor to output
activity state history imformation for a reference time 11 the
representative activity state continues for a specified first
time.

According to various embodiments of the present disclo-
sure, the mstructions may cause the processor to display the
activity state history information for each specific time zone.

According to the above-mentioned various embodiments
of the present disclosure, an electronic device may include
a housing, a sensor mcluded in the housing and configured
to sense a movement of the electronic device, a processor
clectrically connected to the sensor, and a memory electri-
cally connected to the processor, wherein the memory may
store 1nstructions that, when executed, cause the processor to
collect, as session information, sensor information collected
by the sensor according to a specified period or a time point
of occurrence of a specified event, and treat the obtained
session 1nformation as a new session or integrate the
obtained session information with a previous session accord-
ing to activity state homogeneity of the obtained session
information with previously stored session information and
at least one of a time length of the obtained session infor-
mation or a time length of the previously stored session
information.

According to various embodiments of the present disclo-
sure, the mstructions may cause the processor to determine
an activity state of a session having a relatively long time as
a representative activity state of an integrated session when
performing integration of session.

FIG. 6 1s a diagram 1llustrating an example of a session
processing method according to an embodiment of the
present disclosure. In operation 601, the electronic device
100 (e.g., the activity information processing module 123)
may collect current session information in response to
occurrence ol an event. Device 100 may collect, as session
information, sensor information collected at a specified
period. For example, the electronic device 100 may collect
sensor information at a specified period (e.g., 10 minutes or
20 minutes) by operating the sensor hub 180 while the
processor 120 1s 1n an 1dle period. If an event of waking up
the processor 120 (e.g., at least one of an event related to
turning on the display 160, an external input event, or an
application request event) occurs, the electronic device 100
may collect, as current session information, sensor informa-
tion collected prior to the occurrence of the event.

In operation 603, the electronic device 100 (e.g., the
activity information processing module 123) may determine
whether a current session activity state 1s identical to a
previous session activity state. If the current session activity
state 1s 1dentical to the previous session activity state, the
clectronic device 100 may determine whether a current
session 15 a temporary session 1n operation 605. For
example, the electronic device 100 may determine whether
a time range of the current session 1s equal to or shorter than
a specified length (e.g., 20 seconds, 30 seconds, or 1
minute). If the time range of the current session 1s equal to
or shorter than the specified length, the electronic device 100
may determine the current session as a temporary session.

If the current session 1s not a temporary session (e.g., 1n
the case where the time range of the current session 1s longer
than the specified length), the electronic device 100 may
treat the collected current session as a new session 1n
operation 607. For example, the electronic device 100 may
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register the current session as a new session 1tem 1n a session
list related to session management.

If the current session 1s a temporary session (e€.g., 1 the
case where the time range of the current session is shorter
than the specified length), the electronic device 100 may
integrate the current session with a previous session 1n
operation 609. For example, 1f the previous session corre-
sponds to a walking activity state, and walking was per-
formed for a certain time (e.g., 10 minutes) in the previous
session, the electronic device 100 may add the time range
(e.g., 17 seconds) of the current session to the time range of
the previous session (e.g., 10 minutes and 17 seconds).

If the current session activity state 1s not identical to the
previous session activity state, the electronic device 100
(e.g., the activity information processing module 123) may
determine whether the current session 1s larger than a
reference value 1n operation 611. The reference value, for
example, may include the certain time range for distinguish-
ing the temporary session described above with respect to
operation 6035. According to various embodiments of the
present disclosure, the reference value may be diflerent from
the certain time range for distinguishing the temporary
SESS101.

If the current session 1s larger than the reference value, the
clectronic device 100 may check whether a stored previous
temporary session exists in operation 613. If the previous
temporary session does not exist, the electronic device 100
may treat the current session as a new session 1n operation
615. For example, the electronic device 100 may register the
current session as a new session item in the session list. After
the new session 1tem 1s registered, the process may return to
operation 601 so that the electronic device 100 may collect
session 1mformation according to a certain period or occur-
rence ol an event. I the stored previous temporary session
exists, the electronic device 100 may integrate the current
session with the previous session in operation 617. For
example, 1f the previous temporary session (e.g., time range
of 10 seconds) exists, the electronic device 100 may 1nte-
grate the current session (e.g., time range of 1 minute) with
the previous temporary session so as to generate an inte-
grated session (e.g., time range of 1 minute and 10 seconds).
The electronic device 100 may register the new integrated
session 1n the session list, and the process may return to
operation 601 so that the electronic device 100 may re-
perform operation 601 and the following operations.

If the current session 1s smaller than the reference value,
the electronic device 100 may check whether a stored
previous temporary session e€xists i operation 619. If the
stored previous temporary session does not exist, the elec-
tronic device 100 may treat the current session as a new
session 1n operation 621. For example, the electronic device
100 may register the current session which 1s smaller than
the reference value as a new temporary session 1n the session
list.

If the stored previous temporary session exists, the elec-
tronic device 100 (e.g., the activity information processing
module 123) may determine whether an activity state of the
current session 1s 1dentical to that of the stored previous
temporary session in operation 623. If the activity state of
the current session 1s 1dentical to that of the stored previous
temporary session, the electronic device 100 may integrate
the current session with the previous temporary session in
operation 625.

If the activity state of the current session 1s different from
that of the stored previous temporary session, the electronic
device 100 (e.g., the activity information processing module
123) may perform temporary session updating in operation
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627. For example, according to a size of a temporary
session, the electronic device 100 may generate a new
session or may integrate temporary sessions. According to
an embodiment of the present disclosure, 1t a session larger
than the reference value 1s generated by integrating the time
ranges of the previous temporary session and the current
session smaller than the reference value, the electronic
device 100 may generate a new session. Here, the electronic
device 100 may determine an activity state of a relatively
long time range among integrated sessions as an activity
state of the corresponding session. For example, 1f the
previous temporary session corresponds to a 19-second
walking activity state, the current session corresponds to a
S-second running activity state, and the reference value 1s 20
seconds, the electronic device 100 may generate a new
session of a 24-second walking activity state. According to
various embodiments of the present disclosure, 1f the pre-
vious temporary session corresponds to a 4-second walking
activity state, the current session corresponds to a 15-second
running activity state, and the reference value 1s 20 seconds,
the electronic device 100 may generate an integrated tem-
porary session of a 19-second walking activity state.

According to various embodiments of the present disclo-
sure, when sensor information corresponding to a certain
time range (e.g., 20 minutes) 1s receirved, the electronic
device 100 may perform session division according to an
activity state change by analyzing pieces of sensor informa-
tion included in the time range. In this operation, the
clectronic device 100 may divide sessions according to a
characteristic change (e.g., a change from a stationary state
to a walking state, or a change from a walking state to a
running state) of the sensor information, and may handle a
recently collected session in the above-mentioned manner.
For example, the electronic device 100 may receive sensor
information corresponding to a 41-second walking activity
state after a 19-minute walking activity state and a 19-sec-
ond running activity state during a certain time range. In this
case, the electronic device 100 may receive the sensor
information corresponding to the 41-second walking activity
state as a current session in the state where the 19-minute
walking activity state is classified as a previous session and
the 19-second running activity state 1s stored as a previously
stored temporary session. With respect to pieces of received
session information, the electronic device 100 may integrate
the previously stored temporary session corresponding to the
19-second running activity state with the current session to
thereby generate a session corresponding to a 1-minute
walking activity state (e.g., since the walking activity state
has a longer length of 41 seconds, the previously stored
temporary session 1s integrated into a session corresponding
to the walking activity state).

According to the above-mentioned various embodiments
of the present disclosure, an activity information processing
method according to an embodiment of the present disclo-
sure may 1include receiving, from a sensor during a first
period of time, at least one first sensing data indicating
occurrence of a first activity of a user of an electronic device,
receiving, from the sensor during a second period of time, at
least one second sensing data indicating occurrence of a
second activity of the user of the electronic device, and
outputting information indicating that the first activity has
occurred instead of the second activity during the second
period of time at least partially based on the first sensing data
and the second sensing data.

According to various embodiments of the present disclo-
sure, the outputting may include outputting information
indicating that the first activity has occurred during a period
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of time including the first period of time and the second
period ol time at least partially based on the first sensing data
and the second sensing data.

According to various embodiments of the present disclo-
sure, the method may further include displaying, on a
display, a user interface for displaying an activity of the user
and displaying, on the user interface, occurrence of the first
activity during the second period of time based on the
information.

According to various embodiments of the present disclo-
sure, the displaying may include displaying an item 1nclud-
ing a line, a band, or a curve extending according to a time
and displaying occurrence of the first activity during the first
period of time and the second period of time displayed on
the 1tem.

According to various embodiments of the present disclo-
sure, the method may further include classilying sensor
information recerved from the sensor as the first sensing data
if the sensing data i1s equal to or larger than a specified
threshold value and classifying the sensor information
received from the sensor as the second sensing data 1f the
sensing data 1s smaller than the threshold value.

According to various embodiments of the present disclo-
sure, the method may further include changing the specified
threshold value at least partially based on information of the
user.

According to various embodiments of the present disclo-
sure, the method may further include receiving, from the
sensor, a plurality of sensing data during a selected period of
time, determining a first number 1indicating a number of data
having a value equal to or larger than the first threshold value
and a second number indicating a number of data having a
value equal to or smaller than the first threshold value among,
the plurality of sensing data, and selecting one of the first
activity and the second activity as a representative activity
during the selected period of time at least partially based on
the determination.

According to various embodiments of the present disclo-
sure, the selecting may include comparing the first number
with the second number and selecting one of the first activity
and the second activity as the representative activity during
the selected period of time at least partially based on a result
of the comparison.

FIG. 7 1s a diagram 1illustrating an example of a screen
interface related to activity information displaying accord-
ing to an embodiment of the present disclosure.

In various embodiments, an electronic device may output,
for example, a user iterface for displaying an 1tem includ-
ing a line, a band, or a curve extending as a representation
of time. For example, the electronic device (e.g., at least one
of the first electronic device 100a or the second electronic
device 1005) may output a user interface, at least a part of
which 1s curved or circular as shown 1n FIG. 7. The circular
user interface, for example, may include activity state
objects 710, 720, 730, and 740 and activity state display
information 701.

The circular user interface, for example, may correspond
to a certain time (e.g., 24 hours, one week, one month, etc.).
As an example, a circular rim may be recognized as indi-
cating 24 hours. At least one activity state object may be
arranged along the circumierence of the circular rim. In an
example, activity state objects may include a normal activity
state object 710, an exercise activity state object 720, a
stationary state object 740, and a non-worn state object 730.

The normal activity state object 710, for example, may be
an object indicating a time range in which a continuous
movement occurs for less than a specified time (e.g., 10
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minutes). A “normal activity” may be considered an activity
other than a planned exercise activity, since a planned
exercise activity typically involves continuous movement
for at least a specified time. For example, 1n the case where
the user performs an activity having a value equal to or
larger than a specified magnitude (e.g., walking, running,
cycling, or the like) intermittently for less than 10 minutes-,
the normal activity state object 710 may be displayed so as
to correspond approximately to a duration of the normal
activity. In the case where the user continuously performs
the activity having a value equal to or larger than the
specified magnitude for at least 10 minutes, the exercise
activity state object 720 may be accordingly displayed. The
activity having a value equal to or larger than the specified
magnitude may be determined based on whether pieces of
sensor information collected by the sensor 140 include
sensor information corresponding to an activity having a
value equal to or larger than a certain magnitude. For
example, if sensor information corresponding to walking,
running, cycling, or the like 1s collected, the electronic
device 100 may determine the activity having a value equal
to or larger than the specified magnitude. According to
various embodiments of the present disclosure, at least one
of a color or a shape of the exercise activity state object 720
may be changed according to the type of an exercise. For
example, in the case where only walking 1s performed for a
time corresponding to the exercise activity state object 720,
the electronic device 100 may output an object of a first
shape. In the case where only running 1s performed for the
time corresponding to the exercise activity state object 720,
the electronic device 100 may output an object of a second
shape different from the first shape. In the case where
running and walking are performed for the time correspond-
ing to the exercise activity state object 720, the electronic
device 100 may output an object of a third shape. The third
shape, for example, may be a shape including the first shape
and the second shape or may be a shape obtained by mixing
the first shape and the second shape according to a specified
condition. According to various embodiments of the present
disclosure, the electronic device 100 may diflerentially
display the first shape and the second shape of the exercise
activity state object 720 according to a running ratio and a
walking ratio. The activity states such as walking, running,
ctc. may correspond to the above-mentioned representative
activity state.

The stationary state activity 740 may be displayed 1n
response to collection of sensor information corresponding
to an activity having a value equal to or smaller than a
specified magnitude or if there 1s no user activity. For
example, when sensor information corresponding to the case
where the user sits on a chair or lies on a specific location
1s collected, the electronic device 100 may output the
stationary state object 740 according to a corresponding
time. The non-worn state object 730 may be output in
response to a state 1n which the electronic device 100 1s not
worn.

The activity state display imnformation 701, for example,
may display a time range in which an activity having a value
equal to or larger than a specified magnitude was performed
for a longest time during a specified period of time (e.g., 24
hours). The activity state display information 701 may
represent a total accumulated time of exercise activity states
during the specified period of time (e.g., 24 hours). The
activity state display imnformation 701 may be time informa-
tion related to a lastly or initially collected exercise activity
state.
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In various embodiments, the above-mentioned activity
state objects may be determined based on a representative
activity state for pieces of sensor information obtained
within a corresponding time range. For example, sensor
information obtained during an exercise activity state time
related to the exercise activity state object may include at
least a part of sensor information corresponding to at least
one of a stationary state, a walking state, a running state, or
a cycling state. The electronic device 100 may determine an
activity state having a relatively high ratio among the
corresponding pieces of sensor information as a represen-
tative activity state, and may map the determined state to the
exercise activity state object. In an example, even 11 sensor
information corresponding to a stationary state 1s added
during a time corresponding to the normal activity state
object, the electronic device 100 may determine a normal
activity state as a representative activity state of the corre-
sponding time in the case where a ratio ol an exercise
activity state 1s higher than a specified first ratio. Further-
more, even 1 sensor information corresponding to an exer-
cise activity state 1s added during a time corresponding to the
stationary state object, the electronic device 100 may deter-
mine a stationary state as a corresponding representative
activity state 1n the case where a ratio of a stationary state 1s
higher than a specified second ratio.

FIG. 8 1s a diagram 1llustrating an activity state change
according to an embodiment of the present disclosure. In this
example, the electronic device 100 may detect an activity
state change based on pieces of sensor information collected
during a specified period of time (e.g., 24 hours), and may
display a result of detection as shown in FIG. 8. Here,
clectronic device 100 may output one integrated activity
state (e.g., an exercise activity state, a normal activity state,
or the like) according to at least one representative activity
state (e.g., at least one of a walking activity state, a running
activity state, or a cycling activity state). For example, the
clectronic device 100 may display a normal activity state
object 810, an exercise activity state object 820, and a
stationary state object 840 based on sensor information
accumulated for each day. As illustrated, 1f sensor informa-
tion corresponding to a normal activity state 1s received for
a certain time since a specified start time (e.g., 0 hour), the
clectronic device 100 may output the normal activity state
object 810. If a stationary state 1s maintained (e.g., for 3
hours and 3 minutes) after the normal activity state, the
clectronic device 100 may output the stationary state object
840. The electronic device 100 may display the exercise
activity state object 820 at a section corresponding to an
exercise state. In this operation, the electronic device 100
may output activity states of the exercise state (e.g., a
walking activity state object 821, a running activity state
object 823, and a cycle operating state object 825) as the
exercise activity state object 820.

According to various embodiments of the present disclo-
sure, 1 an activity state occurring over a relatively long time
period 1s detected from activity states, the electronic device
100 may display the activity state as a representative activity
state on a display area of the exercise activity state object
820. For example, in the case where a walking activity state
occurs for 30 minutes, a running activity state occurs for 1
minute, and a cycle operating state occurs 1 minute, the
clectronic device 100 may display the exercise activity state
object 820 so that 1t corresponds to the walking activity
state. A predetermined time duration threshold may be used
to determine whether an activity 1s a secondary activity (as
in the 1 minute of running or cycling just mentioned), or 1s
of a suflicient duration of time to be considered a primary
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activity, 1.e., determined to be a “representative activity
state” for that duration of time. As one example, an activity
state may be considered as an activity state to be 1gnored 1n
a subsequent exercise activity report (e.g., displayed as 1n
FIG. 8) if 1t only lasts a time duration which 1s approxi-
mately an order of magnitude less than a specific threshold
used for a planned exercise activity.

According to various embodiments of the present disclo-
sure, each integrated information (e.g., mntegrated activity
state mformation of today (or yesterday), representative
activity state information of today (or yesterday), or the like)
may be output to a graphic summary like the band of FIG.
8. The electronic device 100 may display objects with
different colors so that activity state changes may be intui-
tively recognized.

FIG. 9A 1s a diagram 1llustrating an example of a screen
interface related to various activity states according to an
embodiment of the present disclosure. In the case where the
user does not perform an exercise (e.g., walking, running,
cycling, or the like) but repeatedly performs a movement
having a value equal to or larger than a certain magnitude,
the electronic device 100 may output a user interface mostly
formed of a normal activity state object 910 as shown 1n a
state 901. In this case, the electronic device 100 may output,
to first activity state display information 970, a specified
guide message, for example, “normal”, as activity state
history information. A non-worn state object 930 may be
displayed 1n the case where the electronic device 100 1s not
worn (e.g., 1n the case where a sensor or a switch of a
wearable electronic device outputs (or generates) sensor
information indicating a non-worn state).

In various embodiments, the electronic device 100 may
perform information processing for an activity state change
based on sensor information (e.g., sensor 1niormation
obtained from 6 a.m. to a current time) accumulated at a
specified time, for example, a specific time set by the user or
set 1n the electronic device 100, such as 12 p.m. or 9 p.m. For
instance, 1f an event of requesting viewing an activity state
change occurs, the electronic device 100 may perform
information processing for an activity state change based on
sensor information obtained from a specified time (e.g., 6
a.m.) to a current time, and may output a result of the
information processing.

In various embodiments, the electronic device 100 may
output the non-worn state object 930 corresponding to a
non-worn state, the normal activity state object 910, and a
stationary state object 940 as shown 1n a state 903. In the
case where a size of the stationary state object 940 1s equal
to or larger than a specified size, the electronic device 100
may output second activity state display information 980
including a guide message such as “exercise required” as
activity state history information.

In some cases, electronic device 100 may output the
non-worn state object 930 corresponding to a non-worn
state, the normal activity state object 910, and an exercise
activity state object 920 as shown 1n a state 905. In the case
where a size of the exercise state object 920 1s equal to or
larger than a specified size, the electronic device 100 may
display third activity state display information 990 including
a guide message such as “good” as activity state history
information. Device 100 may additionally display details for
cach activity state (e.g., HRM, stroll place information, an
event, or the like).

Electronic device 100 may differently apply a weight for
an activity state. For example, 1n the case where a weight for
a stationary state 1s set as 1, the electronic device 100 may
set a weight for a walking state as 2, may set a weight for
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a running activity state as 5, and may set a weight for a
cycling activity state as 3. Accordingly, even 1f a running
activity state of a relatively short time range 1s included 1n
a reference time (e.g., one day), the electronic device 100
may determine activity state history information for the
reference time as “very good (or hard exercise day, or the
like)” by applying a weight.

Even 11 a walking activity state of a relatively long time
range compared to a running time 1s mncluded 1n a reference
time (e.g., one day), the electronic device 100 may deter-
mine activity state history information for the reference time
as “good (or exercise day, or the like)” by applying a weight.

FIG. 9B 1s a diagram 1illustrating an example of a screen
interface related to various activity states according to an
embodiment of the present disclosure.

In this case, electronic device 100 may output an activity
state change using a circular user interface as shown in a
state 910. For example, the electronic device 100 may output
a circular band including a section corresponding to a
normal activity state, a section corresponding to an exercise
activity state, and a section corresponding to a stationary
state. Device 100 may also output activity state display
information. For example, activity state display information
913 may be output according to an indicator (e.g., an arrow
or the like) of a section 911 of the circular band which
corresponds to an exercise activity state. In this case, the
activity state display information 913 may display informa-
tion corresponding to an exercise activity state related to the
section 911. For example, in the case where the user per-
forms walking for 23 minutes in the section 911 correspond-
ing to an exercise activity state, the activity state display
information 913 may include walking activity state infor-
mation (“Walking”) and corresponding time information.
Furthermore, the activity state display information 913 may
include walking activity state start time information (e.g.,
“From 19:457).

In the case where a specific indicator indicates a section
931, activity state display information 933 may display
information related to the section 931 as shown i1n a state
930. For example, the activity state display mnformation 933
may include information notifying that a running activity
state (“Running™) has been maintained for a certain time
(e.g., 15 minutes) since a start time (10:20) 1n relation to the
section 931. In the states 910 and 930, the indicated sections
911 and 931, for example, may be displayed to correspond
to a time at which sensor information corresponding to a
movement having a value equal to or larger than a specified
magnitude was obtained for at least a first period of time
(e.g., 10 minutes).

In the case where a specific indicator indicates a section
951, activity state display information 9353 may display
information related to the section 951 as shown i1n a state
950. For example, the activity state display information 953
may include information notifying that a stationary state
(“Inactive time”) has been maintained for a certain time
(e.g., 3 hours and 15 minutes) since a start time (15:05) 1n
relation to the section 951. The section 951 indicated 1n the
state 950, for example, may be displayed to correspond to a
time at which sensor information corresponding to a move-
ment having a value equal to or smaller than a specified
magnitude was obtained for at least a second period of time
(e.g., 1 hour).

An activity state display information area may be set so as
to be rotatable or so that an indicator (e.g., an arrow) 1s
rotatable. In the case where the arrow rotates and indicates
another section, the activity state display information area
may output mmformation related to the other section indi-

10

15

20

25

30

35

40

45

50

55

60

65

28

cated. In the above-mentioned manner, the electronic device
100 may prevent mformation equal to or shorter than a
specified time (e.g., shorter than 10 minutes) from being
displayed, and may display tendencies of pieces of infor-
mation equal to or longer than a certain time, so that an
activity state of a relatively long time range (e.g., one day)
may be mtuitively understood.

Device 100 may determine and display a representative
activity state corresponding to the section 911 in the state
910. For example, the electronic device 100 may display a
walking activity state which 1s a representative activity state
with respect to the section 911. In the case where a request
for magnifying (or zooming 1n) the section 911 1s received
from the user, the electronic device 100 may display at least
one activity state corresponding to the section 911. For
example, the electronic device 100 may display a user’s
walking activity state, running activity state, cycling activity
state, etc. performed for a time (or session) corresponding to
the section 911, 1n response to the user’s request for mag-
nifying.

FIG. 9C 1s a diagram 1illustrating an example of a screen
interface related to output of activity stated display infor-
mation according to an embodiment of the present disclo-
sure. IT a certain object or certain section 972 1s indicated on
a circular (or circular band) user iterface, the electronic
device 100 may output a representative activity state value
corresponding to the section as shown 1n a state 971. The
certain area 972 may be associated with a plurality of
representative activity state values. For example, the certain
section 972 may correspond to an exercise activity state, and
a 23-minute walking activity state and a 15-minute running
activity state may be associated as representative activity
states with the exercise activity state. In this case, the
clectronic device 100 may alternately display the state 971
and a state 973 at a certain period (e.g., 1 second, 2 seconds,
etc.). For example, 1n the state 971, the electronic device 100
may output activity state display information 9735 for a
walking activity state. When a certain time elapses (or in
response to a user’s touch), the electronic device 100 may
output activity state display information 977 for a running
activity state to a certain area in the state 973.

If an mput event of selecting the activity state display
information 975 or 977 1s received, the electronic device 100
may output, to a specified area, detailed information or
representative detailed item information 933 for an activity
state value 1n response to a depth movement (or a request for
moving to a sub menu). The representative detailed item
information 933, for example, may include race walking
detailed 1item information for a walking activity state, heart
rate monitoring (HRM) information obtained at a time of
performing race walking, and calorie information W-CAL
consumed due to race walking. Furthermore, the represen-
tative detailed item information 933 may include jogging
detailed 1tem imformation for a running activity state, heart
rate monitoring (HRM) information obtained at a time of
performing jogging, and calorie mformation R-CAL con-

sumed due to jogging. In the case where one activity state
value 1s associated with the section 972, the electronic
device 100 may output detailed information for the activity
state value 1n a state 990. Device 100 may output the graph
information described above with reference to FIG. SA or
5B nstead of the representative detailed item information
993. Alternatively, device 100 may output event information
(e.g., notification of achievement of a target value by per-
forming walking or running or a reward for the achieve-
ment). Device 100 may display detailed sections with
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respect to the section 972 as described above with reference
to FIG. 8, and may output an activity state type value for
cach detailed section.

FIG. 10 1s a diagram 1illustrating an example of a screen
interface related to an activity state history according to an
embodiment of the present disclosure. Electronic device 100
may output an activity state history in response to a specified
input event or at a specified time (e.g., the last day of each
month or a specified date). The activity state history, for
example, may include normal activity states, exercise-re-
quired states (a day including a stationary state equal to or
longer than a specified time), and good states (a day includ-
Ing an exercise activity state equal to or longer than a
specified time) of one month.

As shown 1n FIG. 10, the display 100 may display, for
cach corresponding day, a first object 1010 corresponding to
the normal activity state, a second object 1040 correspond-
ing to the exercise-required state, and a third object 1030
corresponding to the good state. With reference to the
activity state history, the user may intuitively understand
days on which exercises were required and days on which
exercises were performed with respect to one month.

FIG. 11 1s a diagram illustrating a display of a represen-
tative activity state according to an embodiment of the
present disclosure. A state 1101 may correspond to infor-
mation 1n which user’s actual activity states are recorded.
For example, the user may use a vehicle for 40 minutes, may
walk for 17 minutes, may stay for 2 minutes, and then may
walk for 17 minutes. Thereafter, the user may stay for 36
minutes, may walk for 11 minutes, may use a vehicle for 29
minutes, may repeat walking/stopped (1.e., stationary) for 45
minutes, and then stopped for 33 minutes.

In response to the above-mentioned actual activities, the
clectronic device 100 may collect sensor information using
the sensor 140 during the actual activity states, and may
extract activity state changes based on pieces of collected
sensor information as shown in a state 1103. Here, the
clectronic device 100 may collect sensor information for an
activity state change 1n response to a user input, or may use
sensor information automatically collected using the sensor
140 enabled, so as to detect an activity state change. In FIG.
11, 1t may be understood that activity state changes similar
to the actual activity changes are detected since the activity
state changes collected by the electronic device 100 corre-
spond to the actual activity states. In an example, even 1f
sensor information corresponding to a stationary state for 1
minute and 6 seconds 1s collected 1n a walking 1110, the
clectronic device 100 may determine a walking activity state
as a representative activity state based on a relative ratio of
pieces ol sensor information corresponding to a walking
activity state 1n a corresponding activity state. Even 11 sensor
information corresponding to a state of runmng for 21
seconds 1s collected 1n a walking 1120, the electronic device
100 may determine a walking activity state as a correspond-
ing representative activity state according to sensor infor-
mation corresponding to a walking activity state having a
relatively high distribution compared to a running activity
state. Even 11 sensor information corresponding to a state of
using a vehicle for 31 seconds and for 22 seconds 1s
collected 1n a walking/stationary 1130, the electronic device
100 may discard the sensor information corresponding to the
vehicle using state or may regard 1t as an error since the
walking/staying state has a relatively high distribution, and
may determine the walking/staying activity state as a rep-
resentative activity state.

FIG. 12 1s a diagram illustrating session integration
according to an embodiment of the present disclosure.
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Electronic device 100 may collect session information. As
shown 1n FIG. 12, the session information may include, for
example, first session information 1201, second session
information 1202, third session information 1203, fourth
session information 1204, fifth session information 1205,
sixth session information 1206, and seventh session infor-
mation 1207. The first session information 1201 may be a
session corresponding to a stationary state. The second
session mnformation 1202 may be a session corresponding to
a walking activity state.

The first session information, for example, may be infor-
mation corresponding to sensor information between a start
1210 and an end 1230. The session end information 1230
may be adjusted according to next session start information.
According to an embodiment of the present disclosure, in
relation to the first session information, sensor information
between 14 hours, 25 minutes, 32 seconds and 14 hours, 26
minutes, 33 seconds may be determined as a session corre-
sponding to a stationary state. In FIG. 12, in the case where
a stationary state (Activity 1) at 14 hours, 25 minutes, 32
seconds 1s changed to a walking activity state (e.g., Activity
2) at 14 hours, 26 minutes, 17 seconds, and the correspond-
ing session 1s ended at 14 hours, 26 minutes, 33 seconds,
walking activity state information of a period of 16 seconds
between 14 hours, 26 minutes, 17 seconds and 14 hours, 26
minutes, 33 seconds may be integrated with a previous
stationary state, so as to be registered as an integrated
session 1241 corresponding to a stationary state.

In various embodiments, as shown 1n FIG. 12, the third
session information 1203 may be changed from a stationary
state (Activity 1) at 14 hours, 31 minutes, 40 seconds
recorded 1n an 1tem 1211 to a walking activity state (e.g.,
Activity 2) at 14 hours, 32 minutes, 10 seconds recorded in
an 1tem 1231, and the corresponding session may be ended
at 14 hours, 32 minutes, 11 seconds as shown 1n 1233. In this
case, walking activity state information corresponding to a
period of 30 seconds between 14 hours, 31 minutes, 40
seconds and 14 hours, 32 minutes, 10 seconds may be
integrated with a previous stationary state, so as to be
registered as an integrated session corresponding to a sta-
tionary state.

The above-mentioned session division (e.g., between
1210 and 1230), for example, may be performed 1n response
to specified period arrival, an event of turning on a display,
an event of recerving a request from a specified application,
an event of receiving an external input, etc.

As described above, during a process of dividing sessions
with respect to pieces of collected sensor information, the
clectronic device 100 may integrate a current session with a
previous session 1 the current session has a time size equal
to or larger than a specified time size and 1s i1dentical to a
previous session with respect to an activity state, or the
clectronic device 100 may treat the current session as a new
session 11 the current session 1s different from the previous
session. If the activity state of the current session 1s different
from that of the previous session and has a time size equal
to or smaller than the specified time, the electronic device
100 may treat the current session as a new session or may
integrate the current session with the previous session
according to existence of a previously stored temporary
SESS101.

According to the above-mentioned various embodiments
of the present disclosure, an electronic device according to
an embodiment of the present disclosure may include a
memory, a display, and a processor, wherein the processor
may determine one of different activity states detected based
on sensor information corresponding to a specified time
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range as a representative activity state corresponding to the
time range, and may output, to the display, information
corresponding to the representative activity state.

An electronic device according to an embodiment of the
present disclosure may include a memory, a display, and a
processor, wherein the processor may determine an activity
state value which appears over a relatively long time range,
among different activity state values indicated by pieces of
sensor iformation corresponding to a certain time range, as
a representative activity state, and may output, to the display,
information corresponding to the representative activity
state.

According to the above-mentioned various embodiments
of the present disclosure, an electronic device according to
an embodiment of the present disclosure may include a
memory, a display, and a processor, wherein the processor
may determine activity state history imnformation for a rei-
erence time (e.g., 12 hours, 24 hours, or the like) according
to a time size of a specified activity state value (e.g., an
exercise state, a stationary state, or the like) among different
activity state values which have occurred within the refer-
ence time, based on session mnformation collected during the
reference time, and may output, to the display, display
information corresponding to the activity state history infor-
mation. According to various embodiments of the present
disclosure, the processor may output, to the display, pieces
of activity state history information corresponding to a
plurality of reference times (e.g., one week or one month).

According to the above-mentioned various embodiments
of the present disclosure, an electronic device according to
an embodiment of the present disclosure may include a
memory, a display, and a processor, wherein the processor
may output, to the display, a circular user interface including
sections corresponding to different activity state values
indicated by pieces of sensor information collected during a
specified reference time (e.g., one day), and may output at
least one of an activity state type, an activity state main-
taining time, or an activity state start time corresponding to
a specific section 1n response to indication (or selection) of
the specific section. According to various embodiments of
the present disclosure, the processor may apply, as a repre-
sentative activity state value, an activity state value having
a relatively high ratio among different activity state values
detected from pieces of sensor information corresponding to
the section. According to various embodiments of the pres-
ent disclosure, the processor may display the section with
different colors or different shapes according to the types of
representative activity state values.

FIG. 13 1s a diagram 1illustrating an electronic device
operating environment according to an embodiment of the
present disclosure. In an electronic device operating envi-
ronment 1300, an electronic device 1301 or 1302 of various
embodiments of the present disclosure or a server 1304 may
be connected to each other via a network 1362 or short-range
communications. The electronic device 1301 may include a
bus 1310, a processor 1320, a memory 1330, an input/output
interface 13350, a display 1360, and a communication inter-
face 1370. In some various embodiments of the present
disclosure, at least one of the foregoing elements may be
omitted or another element may be added to the electronic
device 1301. The electronic device 1301 may correspond to
the second electronic device 1005 or the first electronic
device 100qa, and the electronic device 1302 may correspond
to the first electronic device 100a.

The bus 1310 may include a circuit for connecting the
above-mentioned elements 1310 to 1370 to each other and
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transferring communications (e.g., control messages and/or
data) among the above-mentioned elements.

The processor 1320 may include at least one of a central
processing unit (CPU), an application processor (AP), or a
communication processor (CP). The processor 1320 may
perform data processing or an operation related to commu-
nication and/or control of at least one of the other elements
of the electronic device 1301.

The memory 1330 may include a volatile memory and/or
a nonvolatile memory. The memory 1330 may store instruc-
tions or data related to at least one of the other elements of
the electronic device 1301. Memory 1330 may store soft-
ware and/or a program 1340. The program 1340 may
include, for example, a kernel 1341, a middleware 1343, an
application programming interface (API) 1345, and/or an
application program (or an application) 1347. At least a
portion of the kernel 1341, the middleware 1343, or the API
1345 may be referred to as an operating system (OS).

The kernel 1341 may control or manage system resources
(e.g., the bus 1310, the processor 1320, the memory 1330, or
the like) used to perform operations or functions of other
programs (e.g., the middleware 1343, the API 1345, or the
application program 1347). Furthermore, the kernel 1341
may provide an interface for allowing the middleware 1343,
the API 1345, or the application program 1347 to access
individual elements of the electronic device 1301 1n order to
control or manage the system resources.

The middleware 1343 may serve as an mtermediary so
that the API 1345 or the application program 1347 commu-
nicates and exchanges data with the kernel 1341. Further-
more, the middleware 1343 may handle one or more task
requests received from the application program 1347
according to a priority order. For example, the middleware
1343 to may assign at least one application program 1347 a
priority for using the system resources (e.g., the bus 1310,
the processor 1320, the memory 1330, or the like) of the
clectronic device 1301. For example, the middleware 1343
may handle the one or more task requests according to the
priority assigned to the at least one application, thereby
performing scheduling or load balancing with respect to the
one or more task requests.

The API 1345, which 1s an interface for allowing the
application 1347 to control a function provided by the kernel
1341 or the middleware 1343, may include, for example, at
least one interface or function (e.g., mstructions) for file
control, window control, 1mage processing, character con-
trol, or the like.

The mput/output interface 1350 may serve to transier an
instruction or data input from a user or another external
device to another element(s) of the electronic device 1301.
Furthermore, the mput/output interface 1350 may output
instructions or data received from another element(s) of the
clectronic device 1301 to the user or another external device.

The display 1360 may include, for example, a liquid
crystal display (LCD), alight-emitting diode (LED) display,
an organic light-emitting diode (OLED) display, a micro-
clectromechanical systems (MEMS) display, or an elec-
tronic paper display. The display 1360 may present various
content (e.g., a text, an 1mage, a video, an icon, a symbol, or
the like) to the user. The display 1360 may include a touch
screen, and may receive a touch, gesture, proximity or
hovering mput from an electronic pen or a part of a body of
the user.

The communication interface 1370 may set communica-
tions between the electronic device 1301 and an external
device (e.g., the first external electronic device 1302 or the
server 1304). For example, the communication interface
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1370 may be connected to the network 1362 via wireless or
wired communications so as to communicate with the exter-
nal device (e.g., the server 1304).

The wireless communications may employ at least one of
cellular communication protocols such as long-term evolu-
tion (LTE), LTE-advance (LTE-A), code division multiple
access (CDMA), wideband CDMA (WCDMA), universal
mobile telecommunications system (UMTS), wireless
broadband (WiBro), or global system for mobile communi-
cations (GSM). Furthermore, the wireless communications
may include, for example, short-range communications. The
short-range communications may include at least one of
wireless fidelity (Wi-F1), Bluetooth, near field communica-
tion (NFC), magnetic stripe transmission (MST), or GNSS.
The MST may generate pulses according to transmission
data using electromagnetic signals, and the pulses may
generate magnetic signals. The electronic device 1301 may
transmit the magnetic signals to a point of sales (POS), and
the POS may detect the magnetic signals using an MST
reader, and may convert detected magnetic signals 1nto
clectric signals to thereby restore the data.

The GNSS may include, for example, at least one of
global positioning system (GPS), global navigation satellite
system (GLONASS), BeiDou navigation satellite system
(heremaftter referred to as “BeiDou™), or Galileo, the Euro-
pean global satellite-based navigation system according to a
use area or a bandwidth. Hereinafter, the term “GPS” and the
term “GNSS” may be interchangeably used. The wired

communications may include at least one of universal serial
bus (USB), high defimition multimedia interface (HDMI),

recommended standard 232 (RS-232), plain old telephone
service (POTS), or the like. The network 1362 may include
at least one of telecommunications networks, for example, a
computer network (e.g., a LAN or WAN), the Internet, or a
telephone network.

The type of the first external electronic device 1302 may
be the same as or different from that of the electronic device
1301. In some cases, server 1304 may include a group of one
or more servers. In various embodiments, a portion or all of
operations performed 1n the electronic device 1301 may be
performed in one or more other electronic devices (e.g., the
clectronic device 1302 or the server 1304). In an exemplary
case where the electronic device 1301 1s required to perform
a certain function or service automatically or in response to
a request, the electronic device 1301 may request at least a
portion of functions related to the function or service from
another device (e.g., the electronic device 1302 or the server
1304) mnstead of or in addition to performing the function or
service for itself. The other electronic device (e.g., the
clectronic device 1302 or the server 1304) may perform the
requested function or additional function, and may transier
a result of the performance to the electronic device 1301.
The electronic device 1301 may intactly use or additionally
process a recerved result to provide the requested function or
service. To this end, for example, a cloud computing tech-
nology, a distributed computing technology, or a client-
server computing technology may be used.

FIG. 14 1s a block diagram illustrating an electronic
device 1401 according to various embodiments of the pres-
ent disclosure. The electronic device 1401 may include, for
example, a part or the entirety of the first and second
clectronic devices 100a and 10056 of FIG. 1 and the elec-
tronic device 1301 of FIG. 13. The electronic device 1401
may include at least one processor (e.g., an application
processor (AP)) 1410, a communication module 1420, a
subscriber identification module 1429, a memory 1430, a
sensor module 1440, an input device 14350, a display 1460,
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an interface 1470, an audio module 1480, a camera module
1491, a power management module 14935, a battery 1496, an
indicator 1497, and a motor 1498.

The processor 1410 may run an operating system or an
application program so as to control a plurality of hardware
or soltware elements connected to the processor 1410, and
may process various data and perform operations. The
processor 1410 may be implemented with, for example, a
system on chip (SoC). According to an embodiment of the
present disclosure, the processor 1410 may further include a
graphic processing unit (GPU) and/or an image signal
processor. The processor 1410 may load, on a volatile
memory, an instruction or data received from at least one of
other elements (e.g., a nonvolatile memory) to process the
instruction or data, and may store various data in a nonvola-
tile memory.

The commumication module 1420 may include, for

example, a cellular module 1421, a Wi-F1 module 1422, a
Bluetooth module 1423, a GNSS module 1424 (e.g., a GPS
module, a GLONASS module, a BeiDou module, or a
Galileo module), an NFC module 1425, an MST module
1426, and a radio frequency (RF) module 1427.
The cellular module 1421 may provide, for example, a voice
call service, a video call service, a text message service, or
an Internet service through a communication network. Cel-
lular module 1421 may 1dentify and authenticate the elec-
tronic device 1401 1n the communication network using the
subscriber 1dentification module 1424 (e.g., a SIM card).
Cellular module 1421 may perform at least a part of func-
tions providable by the processor 1410. Cellular module
1421 may include a communication processor (CP).

Each of the Wi-F1 module 1422, the Bluetooth module
1423, the GNSS module 1424, the NFC module 1425, and
the MST module 1426 may include, for example, a proces-
sor for processing data transmitted/recerved through the

modules. In some cases, at least a portion (e.g., at least two)
of the cellular module 1421, the Wi-F1 module 1422, the

Bluetooth module 1423, the GNSS module 1424, the NFC
module 1425, and the MST module 1426 may be included
in a single integrated chip (IC) or IC package.

The RF module 1427 may transmit/receive, for example,
communication signals (e.g., RF signals). The RF module
14277 may include, for example, a transceiver, a power amp
module (PAM), a frequency filter, a low noise amplifier
(LNA), an antenna, or the like. According to another

embodiment of the present disclosure, at least one of the
cellular module 1421, the Wi-F1 module 1422, the Bluetooth

module 1423, the GNSS module 1424, the NFC module
1425, or the MST module 1426 may transmit/receive RF
signals through a separate RF module.

The subscriber 1dentification module 1429 may include,
for example, an embedded SIM and/or a card containing a
subscriber i1dentification module, and may include unique
identification information (e.g., an integrated circuit card
identifier (ICCID)) or subscriber information (e.g., interna-
tional mobile subscriber 1dentity (IMSI)).

The memory 1430 may include an internal memory 1432
or an external memory 1434. The internal memory 1432
may include at least one of a volatile memory (e.g., a
dynamic RAM (DRAM), a static RAM (SRAM), a synchro-
nous dynamic RAM (SDRAM), or the like) or a nonvolatile
memory (e.g., a one-time programmable ROM (OTPROM),

a programmable ROM (PROM), an erasable and program-
mable ROM (EPROM), an electrically erasable and pro-

grammable ROM (EEPROM), a mask ROM, a flash ROM,
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a flash memory (e.g., a NAND flash memory, a NOR flash
memory, or the like), a hard drive, or a solid state drive
(SSD)).

The external memory 1434 may include a flash drive, for
example, compact tlash (CF), secure digital (SD), micro
secure digital (Micro-SD), mini1 secure digital (Mini1-SD),
extreme digital (xD), multi-media card (MMC), a memory
stick, or the like. The external memory 1434 may be
operatively and/or physically connected to the electronic
device 1401 through various interfaces.

The sensor module 1440 may, for example, measure
physical quantity or detect an operation state of the elec-
tronic device 1401 so as to convert measured or detected
information into an electrical signal. The sensor module
1440 may 1include, for example, at least one of a gesture
sensor 1440A, a gyro sensor 14408, a barometric pressure
sensor 1440C, a magnetic sensor 1440D, an acceleration
sensor 1440E, a grip sensor 1440F, a proximity sensor
1440G a color sensor 1440H (e.g., a red/green/blue (RGB)
sensor), a biometric sensor 14401, a temperature/humidity
sensor 1440J, an i1llumination sensor 1440K, or an ultravio-
let (UV) sensor 1440M. Additionally or alternatively, the
sensor module 1440 may include, for example, an olfactory
sensor (E-nose sensor), an electromyography (EMG) sensor,
an electroencephalogram (EEG) sensor, an electrocardio-
gram (ECQG) sensor, an infrared (IR) sensor, an 1ris sensor,
and/or a fingerprint sensor. The sensor module 1440 may
turther include a control circuit for controlling at least one
sensor included therein. In some various embodiments of the
present disclosure, the electronic device 1401 may further
include a processor configured to control the sensor module
1440 as a part of the processor 1410 or separately, so that the
sensor module 1440 1s controlled while the processor 1410
1s 1n a sleep state.

The mnput device 1450 may include, for example, a touch

panel 1452, a (digital) pen sensor 1454, a key 14356, or an
ultrasonic mput device 1458. The touch panel 1452 may
employ at least one of capacitive, resistive, nfrared, and
ultraviolet sensing methods. The touch panel 1452 may
turther include a control circuit. The touch panel 1452 may
turther 1nclude a tactile layer so as to provide a haptic
teedback to a user.
The (digital) pen sensor 1454 may include, for example, a
sheet for recognition which 1s a part of a touch panel or 1s
separate. The key 1456 may include, for example, a physical
button, an optical button, or a keypad. The ultrasonic input
device 1458 may sense ultrasonic waves generated by an
input tool through a microphone (e.g., a microphone 1488)
so as to 1dentily data corresponding to the ultrasonic waves
sensed.

The display 1460 (e.g., the display 160 or the display
1360) may include a panel 1462, a hologram device 1464, or
a projector 1466. The panel 1462 may have a configuration
that 1s the same as or similar to that of the display 160 of
FIG. 2 or the display 1360 of FIG. 13. The panel 1462 may
be, for example, flexible, transparent or wearable. The panel
1462 and the touch panel 1452 may be mtegrated into a
single module. The hologram device 1464 may display a
stereoscopic 1mage in a space using a light interference
phenomenon. The projector 1466 may project light onto a
screen so as to display an image. The screen may be
disposed 1n the mside or the outside of the electronic device
1401. Display 1460 may further include a control circuit for
controlling the panel 1462, the hologram device 1464, or the
projector 1466.

The interface 1470 may include, for example, a high-
definition multimedia interface (HDMI) 1472, a universal
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serial bus (USB) 1474, an optical interface 1476, or a
D-subminiature (D-sub) 1478. Additionally or alternatively,
the iterface 1470 may include, for example, a mobile
high-definition link (MHL) interface, a secure digital (SD)
card/multi-media card (IMMC) interface, or an 1nfrared data
association (IrDA) interface.

The audio module 1480 may convert, for example, a
sound mto an electrical signal or vice versa. The audio
module 1480 may process sound information input or output
through a speaker 1482, a receiver 1484, an earphone 1486,
or the microphone 1488.

Camera module 1491 for shooting a still image or a video
may include, for example, at least one 1mage sensor (e.g., a
front sensor or a rear sensor), a lens, an 1mage signal
processor (ISP), or a flash (e.g., an LED or a xenon lamp).

The power management module 1495 may manage power
of the electronic device 1401. According to an embodiment
of the present disclosure, the power management module
1495 may 1nclude a power management integrated circuit
(PMIC), a charger integrated circuit (IC), or a battery or fuel
gauge. The PMIC may employ a wired and/or wireless
charging method. The wireless charging method may
include, for example, a magnetic resonance method, a mag-
netic induction method, an electromagnetic method, or the
like. An additional circuit for wireless charging, such as a
coil loop, a resonant circuit, a rectifier, or the like, may be
further included. The battery gauge may measure, for
example, a remaining capacity of the battery 1496 and a
voltage, current or temperature thereol while the battery 1s
charged. The battery 1496 may include, for example, a
rechargeable battery and/or a solar battery. The indicator
1497 may display a specific state of the electronic device
1401 or a part thereof (e.g., the processor 1410), such as a
booting state, a message state, a charging state, or the like.
The motor 1498 may convert an electrical signal into a
mechanical vibration, and may output (or generate) a vibra-
tion or haptic effect. Although not illustrated, a processing
device (e.g., a GPU) for supporting a mobile TV may be
included i the electronic device 1401. The processing
device for supporting a mobile TV may process media data

according to the standards of digital multimedia broadcast-
ing (DMB), digital video broadcasting (DVB), Media-

FLLO™_ or the like.

Each of the elements described herein may be configured
with one or more components, and the names of the ele-
ments may be changed according to the type of an electronic
device. In various embodiments of the present disclosure, an
clectronic device may include at least one of the elements
described herein, and some elements may be omitted or
other additional elements may be added. Furthermore, some
of the elements of the electronic device according to various
embodiments of the present disclosure may be combined
with each other so as to form one entity, so that the functions
of the elements may be performed in the same manner as
betore the combination.

FIG. 15 1s a block diagram illustrating a program module
according to various embodiments of the present disclosure.
According to an embodiment of the present disclosure, a
program module 1510 may include an operating system
(OS) for controlling a resource related to an electronic
device (e.g., the electronic device 100, the electronic device
1301, or the electronic device 1401) and/or various appli-
cations running on the OS. The operating system may be, for
example, Android, 10S, Windows, Symbian, Tizen, Bada, or
the like.

The program module 1510 may 1nclude a kernel 1520, a
middleware 1530, an application programming interface
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(API) 1560, and/or an application 1570. At least a part of the
program module 1510 may be preloaded on the electronic
device or may be downloaded from an external electronic
device.

The kernel 1520 may include, for example, a system
resource manager 1521 and/or a device driver 1523. The
system resource manager 1521 may perform control, allo-
cation, or retrieval of a system resource. According to an
embodiment of the present disclosure, the system resource
manager 1521 may include a process management unit, a
memory management unit, a file system management unit,
or the like. The device driver 1523 may include, for
example, a display driver, a camera driver, a Bluetooth
driver, a shared memory driver, a USB dnver, a keypad
driver, a Wi-F1 dniver, an audio driver, or an inter-process
communication (IPC) dniver.

The middleware 1530, for example, may provide a func-
tion that the applications 1570 require in common, or may
provide various functions to the applications 1570 through
the API 1560 so that the applications 1570 may efliciently
use limited system resources in the electronic device.
Middleware 1330 may include at least one of a runtime
library 1535, an application manager 1541, a window man-
ager 1542, a multimedia manager 1543, a resource manager
1544, a power manager 1543, a database manager 1546, a
package manager 1547, a connectivity manager 1548, a
notification manager 1549, a location manager 1550, a
graphic manager 1551, or a security manager 1552.

The runtime lhibrary 1535 may include, for example, a
library module that a complier uses to add a new function
through a programming language while the application 1570
1s running. The runtime library 1535 may perform a function
for mput/output management, memory management, or an
arithmetic function.

The application manager 1541 may mange, for example,
a life cycle of at least one of the applications 1570. The
window manager 1542 may manage a GUI resource used in
a screen. The multimedia manager 1543 may recognize a
format required for playing various media files and may
encode or decode a media file using a codec matched to the
format. The resource manager 1544 may manage a resource
such as a source code, a memory, or a storage space of at
least one of the applications 1570.

The power manager 1545, for example, may operate
together with a basic input/output system (BIOS) to manage
a battery or power and may provide power mnformation
required for operating the electronic device. The database
manager 1546 may generate, search, or modily a database to
be used 1n at least one of the applications 1570. The package
manager 1547 may manage 1installation or update of an
application distributed in a package file format.

The connectivity manger 1548 may manage wireless
connection of Wi-Fi1, Bluetooth, or the like. The notification
manager 1549 may display or notily an event such as
message arrival, appointments, and proximity alerts 1in such
a manner as not to disturb a user. The location manager 1550
may manage location information of the electronic device.
The graphic manager 1551 may manage a graphic eflect to
be provided to a user or a user interface related thereto. The
security manager 1552 may provide various security func-
tions required for system security or user authentication.
According to an embodiment of the present disclosure, 1n the
case¢ 1 which an electronic device (e.g., the electronic
device 100 or the electronic device 1301) includes a phone
tfunction, the middleware 1530 may further include a tele-
phony manager for managing a voice or video call function
of the electronic device.
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The middleware 1530 may include a middleware module
for forming a combination of various functions of the
above-mentioned elements. The middleware 1530 may pro-
vide a module specialized for each type of an operating
system to provide differentiated functions. Furthermore, the
middleware 1530 may delete a part of existing elements or
may add new elements dynamically.

The API 1560 which 1s, for example, a set of API
programming functions may be provided in different con-
figurations according to an operating system. For example,
in the case of Android or 108, one API set may be provided
for each platform, and, in the case of Tizen, at least two API
sets may be provided for each platiorm.

The application 1570, for example, may include at least

one application for providing functions such as a home
1571, a dialer 1572, an SMS/MMS 1573, an instant message

(IM) 1574, a browser 1575, a camera 1576, an alarm 1577,
a contact 1578, a voice dial 1579, an e-mail 1580, a calendar
1581, a media player 1582, an album 13583, a clock 1584,
health care (e.g., measure an exercise amount or blood
sugar), or environmental information provision (e.g., pro-
vide air pressure, humidity, or temperature information).

Application 1570 may include an application (hereinafter
referred to as an “information exchange application™) for
supporting nformation exchange between the electronic
device (e.g., the electronic device 100 or the electronic
device 1301) and an external electronic device. The infor-
mation exchange application may include, for example, a
notification relay application for relaying specific informa-
tion to the external electronic device or a device manage-
ment application for managing the external electronic
device.

For example, the notification relay application may have
a Tunction for relaying, to an external electromic device,
notification information generated in another application
(e.g., an SMS/MMS application, an e-mail application, a
health care application, an environmental information appli-
cation, or the like) of the electronic device. Furthermore, the
notification relay application may receive notification infor-
mation from the external electronic device and may provide
the recerved notification information to the user.

The device management application, for example, may
manage (e.g., install, delete, or update) at least one function
(e.g., turn-on/turn off of an external electronic device itself
(or some elements) or the brightness (or resolution) adjust-
ment of a display) of the external electronic device com-
municating with the electronic device, an application run-
ning in the external electronic device, or a service (e.g., a
call service or a message service) provided from the external
clectronic device.

According to an embodiment of the present disclosure,
the application 1570 may include a specified application
(e.g., a healthcare application of a mobile medical device)
according to an attribute of the external electronic device.
According to an embodiment of the present disclosure, the
application 1570 may include an application received from
the external electronic device. According to an embodiment
of the present disclosure, the application 1570 may include
a preloaded application or a third-party application down-
loadable from a server. The names of the elements of the
program module 1510 1llustrated may vary with the type of
an operating system.

According to various embodiments of the present disclo-
sure, at least a part of the program module 1510 may be
implemented with software, firmware, hardware, or a com-
bination thereof. At least a part of the program module 1510,
for example, may be implemented (e.g., executed) by a
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processor (€.g., the processor 120 or the processor 1410). At
least a part of the program module 1510 may include, for
example, a module, a program, a routine, sets of instructions,
or a process for performing at least one function.

The term “module” used herein may represent, for
example, a unit including one of hardware, software and
firmware or a combination thereof. The term “module” may
be interchangeably used with the terms “‘unit”, “logic”,
“logical block™, “component” and “circuit”. The “module™
may be a minimum unit of an integrated component or may
be a part thereof. The “module” may be a minimum unit for
performing one or more functions or a part thereof. The
“module” may be implemented mechanically or electroni-
cally. For example, the “module” may include at least one of
an application-specific itegrated circuit (ASIC) chip, a
ficld-programmable gate array (FPGA), and a program-
mable-logic device for performing some operations, which
are known or will be developed.

At least a part of devices (e.g., modules or functions
thereot) or methods (e.g., operations) according to various
embodiments of the present disclosure may be implemented
as 1nstructions stored 1m a computer-readable storage
medium 1n the form of a program module. In the case where
the instructions are performed by a processor (e.g., the
processor 120), the processor may perform functions corre-
sponding to the mstructions. The computer-readable storage
medium may be, for example, the memory 130.

A computer-readable recording medium may include a
hard disk, a floppy disk, a magnetic medium (e.g., a mag-
netic tape), an optical medium (e.g., CD-ROM, digital
versatile disc (DVD)), a magneto-optical medium (e.g., a
floptical disk), or a hardware device (e.g., a ROM, a RAM,
a flash memory, or the like). The program instructions may
include machine language codes generated by compilers and
high-level language codes that can be executed by comput-
ers using interpreters. The above-mentioned hardware
device may be configured to be operated as one or more
software modules for performing operations of various
embodiments of the present disclosure and vice versa.

A module or a program module according to various
embodiments of the present disclosure may include at least
one of the above-mentioned elements, or some elements
may be omitted or other additional elements may be added.
Operations performed by the module, the program module
or other elements according to various embodiments of the
present disclosure may be performed 1n a sequential, paral-
lel, iterative or heuristic way. Furthermore, some operations
may be performed in another order or may be omitted, or
other operations may be added.

According to various embodiments of the present disclo-

sure, a difference between an actual activity of a user and
information provided by an electronic device may be mini-
mized so that an actual activity state may be recognized
intuitively.
Furthermore, according to various embodiments of the pres-
ent disclosure, information processing may be simplified so
that information may be managed with ease and information
may be displayed in an easy-to-understand form.

The above embodiments of the present disclosure are
illustrative and not limitative. Various alternatives and

equivalents are possible. Other additions, subtractions, or
modifications are obvious 1n view of the present disclosure
and are intended to fall within the scope of the appended
claims.
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What 1s claimed 1s:

1. An electronic device comprising:

a housing;

a sensor included 1n the housing and configured to sense

a movement of the electronic device;

a processor electrically connected to the sensor; and

a memory storing instructions that, when executed by the

processor, cause the processor to:
recerve, from the sensor during a first time period, first
sensing data indicating occurrence of a first activity of
a user of the electronic device;

recerve, from the sensor during a second time period,
second sensing data indicating occurrence of a second
activity of the user, wherein the second activity 1is
different from the first activity; and

output information indicating that the first activity, with-

out the second activity that i1s different from the first
activity, has occurred throughout a third time period
encompassing the first and second time periods, 11 the
processor determines that the first activity was the most
prevalent activity throughout the third time period.

2. The electronic device of claim 1, wherein the second
time period 1s shorter than the first time period, the first
activity corresponds to a first rate of exercise activity, and
the second activity 1s defined by a second rate of exercise
activity.

3. The electronic device of claim 1, further comprising;

a display electrically connected to the processor,

wherein the mstructions cause the processor to:

display, on the display, a user interface for displaying an

activity of the user; and

display, on the user interface, occurrence of the first

activity during the second time period based on the
information.

4. The electronic device of claim 3,
wherein the user interface displays an item including a

line, a band, or a curve extending as a function of time,
and

wherein the instructions cause the processor to display
occurrence of the first activity during the first and
second time periods displayed on the item.
5. The electronic device of claim 1, wherein the first
sensing data represents activity values larger than a first
threshold value, and the second sensing data represents
activity values smaller than the first threshold value, respec-
tively.
6. The electronic device of claim 5, wherein the first
threshold value 1s vaniable based at least partially on infor-
mation of the user.
7. The electronic device of claim 5, wherein the instruc-
tions cause the processor to:
recerve, from the sensor, a plurality of sensing data during
a selected period of time;

determine a first number indicating a number of data
points having a value equal to or larger than the first
threshold value and a second number indicating a
number ol data points having a value equal to or
smaller than the first threshold value among the plu-
rality of sensing data; and

select one of the first activity and the second activity as a

representative activity during the selected period of
time at least partially based on the determination.

8. The electronic device of claim 7, wherein only infor-
mation 1ndicative of the representative activity 1s output on
a display of the electronic device, in association with the
selected period of time.

9. The electronic device of claim 1, wherein the first
activity comprises a running activity of the user, and the
second activity comprises a walking activity of the user.
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10. The electronic device of claim 1, wherein the 1nstruc-
tions cause the processor to determine a representative
detailed item of the first activity according to a pattern of
sensing data of the first activity, and output information
corresponding to a determined representative detailed item.
11. A method for processing activity imnformation of an
clectronic device, the method comprising:
receiving, from a sensor during a first time period, first
sensing data indicating occurrence of a first activity of
a user of the electronic device;

receiving, from the sensor during a second time period,
second sensing data indicating occurrence of a second
activity of the user, wherein the second activity 1is
different from the first activity; and

outputting information indicating that the first activity, but

not the second activity that 1s different from the first
activity, has occurred throughout a third time period
encompassing the first and second time periods, 11 the
first activity was the most prevalent activity throughout
the third time period.

12. The method of claim 11, wherein the second time
period 1s shorter than the first time period, the first activity
corresponds to a first rate of exercise activity, and the second
activity 1s defined by a second rate of exercise activity.

13. The method of claim 12, further comprising:

displaying, on a display, a user interface for displaying an

activity of the user; and

displaying, on the user interface, occurrence of the first

activity during the second time period based on the
information.
14. The method of claim 13, wherein the displaying
comprises at least one of:
displaying an item including at least one of a line, a band,
or a curve extending according to a time; and

displaying occurrence of the first activity during the first
period of time and the second period of time displayed
on the item.

15. The method of claim 11, further comprising classity-
ing sensor information received from the sensor as the first
sensing data i1 the sensing data 1s equal to or larger than a
specified threshold value and classiiying the sensor infor-
mation received from the sensor as the second sensing data
if the sensing data 1s smaller than the threshold value.

16. The method of claim 15, further comprising changing
the specified threshold value at least partially based on
information of the user.
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17. The method of claim 15, further comprising:

recerving, from the sensor, a plurality of sensing data

during a selected period of time;

determining a first number indicating a number of data

points having a value equal to or larger than the first
threshold value and a second number indicating a
number of data points having a value equal to or
smaller than the first threshold value among the plu-
rality of sensing data; and

selecting one of the first activity and the second activity

as a representative activity during the selected period of
time at least partially based on the determination.

18. The method of claim 17, wherein the selecting com-
Prises:

comparing the first number with the second number; and

selecting one of the first activity and the second activity

as the representative activity during the selected period
of time at least partially based on a result of the
comparison.

19. The method of claim 11, wherein the outputting
comprises determining a representative detailed 1tem of the
first activity according to a pattern of sensing data of the first
activity and outputting information corresponding to a deter-
mined representative detailed item.

20. An electronic device comprising:

a housing;

a sensor included 1n the housing and configured to sense

a movement of the electronic device;

a processor electrically connected to the sensor; and

a memory storing instructions that, when executed by the

processor, cause the processor to:
divide, when sensor information corresponding to occur-
rence ol an activity having at least a specified magni-
tude 1s collected during a specified time range, the
collected sensor information by a specified unit time;

determine types ol activity states of the specified unit
times;

determine a specific activity state as a representative

activity state of the specified time range based on
distribution of the activity states of the specified unit
times; and

output information corresponding to a determined repre-

sentative activity state, wherein the output information
comprises information based on the sum of an appli-
cation ol a weight to the representative activity state
and application of another weight to another represen-
tative activity.
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